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Title & Document Type: 8407A Network Analyzer Operating and Service Manual 
Manual Part Number: 08407-90038 
Revision Date: December 1971 
About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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CERTIFICATION 



Howloit’PBckard Company cortifm that this Instrumont mot Its publishod spoaficotions . 
atjho t/nio of shipmont ^fom iho factory, Howlott-PocIrBfd Company furthor cortifm that 
Its calibration meosuroments aro ' to iho Unitod States Notional Bureau of 

Standards, to the extent altowod >■/ the Bureau's hallbrafion facility, and to tho calibration 
iacllllles of other Inlornaflonal Standards OrganUoUon members. 



WARRANTY AND ASSISTANCE 



This I lOwlott-Pnckord product Is worronlod ogninst tiofects in molerlols ond workmanship 
(or a period of one year from the dofo of shipment. Hewlett-Packard will, at Its option, 
repair or replace products which prove to be defective during Iho warranty porloa pro- 
’ vided they are, returned to Hewlett-Packard, and provided the preventive malnlenanco 
procedures In this manual , are followed. Repairs necessitated by misuse of the product 
are not covered by this warranty. NO OTHER WARRANTIES ARE EXPRESSED OR 
V IMPLIED, INCLUDING. BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. HEWLETT- 
, PACKARD IS NOT LIABLE FOR CONSEQUENTIAL DAMAGES, i 

I ■ i : 

If this product Is ^old os part of a Hewlett-Packard Integrated Instrumertt system, tho 
obove warranty shall not be applicable, and this product shall be covered only by the 
system warranty. 

Service contracts or custorrter assistance agreemunls are avallfible lor Hewlett-Packard 
produciB.i ■■ ' i 

I For any assistance, contact your nearest Hewlett-Packard, Soles ond Service Olfice. 
Addresses are pi nvided at the back of this manual, ^ 
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, Serial Prflfixt 1144A 

Tfiis manual applies directly to HP Model 8*1 Q7 A Net* 
work Analyzer having serial prefix number 1M4A. ' 



Serial Prefixes Not Listed 



For serial prefixes above 1144A> a “Manual Changes*^ 
sheet is included with this mtinual. For serial prefixes 
bJow 1144 A, see Appendix L 
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I Model 8407A 

1 ! 



M* DESCRIPTION 

1 I 

NOTE 



Oohorol In for million 

T'- ti ^ ' 

I {SECTION I 

GENEKi^L INFORMATION 

ij " 

■ 1 

■ i j B^voeps the mngo between 0,1 ond 110 MHz und 

|i , / the 8O0OB/BQ98B sweeps tliii rungo between 0,<l 

und 110 MHz, 




The Model 84Q7A Network Annlyzer i 
may bo mulntulned using the mbdulur 
cxehungo progrom provided by the fuc- 
tory, Sep Purogruph G',1 for dotulls, ^ 

' 1*2, Tlie' Model 8>l07Aj Network Anulyzer> to- 
gclbcr with un upproprlute plug-in display unit und 
swept frequency source, metisurcs the phase und 
amplitude mtib of UE signals In the 0,1 to' 110 
MHz range, With appropriate accessories, i the 
instrument may also be used us a refloctometer, 
measuring phase Imd' magnitude of a reflected stg-, 
nul,, . ‘ 

1-3, The 8407A measures phase angles from zero 
to 360 degrees und uhiplltude ratios over a dy- 
namic range of 80 dB, These measurements may be 
made at single frequencies or over swep|, segments 
of the operating range, , ' * 

1-4, Typical measurements posslblq with the net- 
work analyzer Include! 

1 

1) Swept-frequency response, medsurements 
of amplitude and phase through a system, 

, filter, or amplifier, i , ' 

2) (jlroup delay measurements for communi- 
cations systems, ' 

3) Antenna, idstlng, ^ 

. 4) Oomporlson of amplitude land phase of 
matched amplifiers, | 

1-B, The Miidel 8407A converts^thU tw.' HP sig- 
nals being h*ousurcd^to two 278-icHz signals that 
havp the same relative omplltude and phase us the 
' ori^nal RP signals, These two 278 1 (Hz signals are 
apllllcd to the plug-ln display \vl}ctej the phase and 
amplitude Information is detected dnd displayed. 
Operating power fol: the plug4n display Is furn- , 
Ished by the 8407A, 



1-7, The RP signal oppllcd to the reference Input 
of the 8407A Is used to actuate the automatic 
tuning as well as develop the automatic gain con- 
trol (AGC) signal for both reference and tost chan- 
nels, A reference channel level meter continuously 
monitors the reference signal and indicates whether 
the level is In the range required for making 
' ineasurements, i 

■ i 

1-8, Controls on the Model 8407 A Include a refer- 
ence channel level step attenuator, display refer- 
ence (amplitude offset) attenuator, and amplitude 
' and phase vernier adjustments, The display refer- 
ence attenuators allow u reference level trace to be 
placed at a convenient position on the plug-ln dis- 
play, ' ^ 

1-0, The complete list of specifications for the 
Model 8407A Network Analyzer is given in Table 
1-1, Specifications that include the plug-in display 
I unit performance lire given in the Operating and 
Service Manuals for the display units, 

1-10, ACCESSORIES FURNISHED 

1-11, A detachable power cable, a rack-mounting 
kit, a servicing cable, two 60-ohm terminations and 
three BNO cables are supplied with Model 8407A, 

' I ; 

1-12, Rook Mounting Kit’ 

' 1-13, The rack-mounting kit contains all the hard- 
ware heeded to adapt the Model 8407A cabinet for 
installation In equipment racks having standard 
19-inch spacing. Instructions for conversion to 
rack-mounting are included with the kit. 




1-6, The network analyzer automatically tracks 
the reference Input signals. In, sweep mode, the 
sweep ^Idth is limited only by the RP signal 
source being used. The 8407A is specifically de- > i 
signed fqv pse with the 'HP Models 8601A and 
'8^90B/8698B Sweep Oscillators, The, 8601A 

I , • - / ■ ' * 



1-14, Servicing Cable ' 

1-16, The servicing coble permits all necessary i 
interconnections to be made between "the Model 
8407 A and a plug-ln display unit with the unit 
outside the plug-in compartment. 
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Gcticrul Information 
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Table l-L Spiiclfteatlona 



FREQUENCY RANGE t 
OJ to 110 MHk. 

TESTlNPUTt 

Directt ■— 10 to '-00 dBm* si||nul ranite, 
Attenuated t +20 to -BO dBm, Biitnul rontje, 
Impcdancet BO ohmtJ, VSWR <1,08, 

Option 008} 76obm,»VSWIl<l,08, 

Dumugo Levels +26 dBm/BO Vde, ' 

REFERENCE INPUTS' 

Div'epts -10 to -60 dBm, 
jAttcnuateds +20 to — 20 dBsn, 

' liftpedaneus BO ohms, VBWR <1,08, 

Ukion 0p8s 75 ohms, VSWR <1.08. 
lj||inttgo Levels +2(\ dBm/BO Vde, 

AMPlilTUDE ACpURACVs 
Frequency Response, TEST inputs > — 60 
i' dBm DIRECT (may be calibrated out)s ± 0,2 
; dB, 0.1 to 110 MWz; iO.OB dB over any 10 
i>MHj! portion. Typically *0,06 dB, 0.1 to 110 
MHz for DIRECT Inputs (REFERENCE level 
of— 10 dBm), 

I 

I . . ' , 

Display References <0,0BjdB/l*dBstep, total 
error does not exceed 0,1 dB; <0,1 dB/10 dB- 
step, total error docs not exceed 0,25'dB, 

) . ' I 

Crosstalks When REFERENCE CHANNEL 
level equals —10 dBm (cosidiUons for best 



g 1.0 

i o,B 

S 0,6 



AMPLITUOt- 



0,-1 — 



Rtr CHANNEL 
LEVEL “lOtlBm — t 



1.0- $ 



signal-to-noiso 'ratio), amplitude error due to 
crosstalk and, residual low-level' signals Is < 
thttfshown op the graph below, 

! I 

I 

Cosnmon Mode Level Variation (AGC track- 
ing); <0,B dB/10 dB over .lO dB operating 
range. For minor source and trasisducer varia- 
tions (<0,0B dB), this error is negligible. 



PHASE ACCURACY; 

(asnplltude readlsjg must be oivscale sit the 
10 dB/divIslon setting on, the 8412A) 

Frequency Response, TEST Inputs ' >—60 
dBm DIRECT (may be calibrated out); ,JtB 
degrees, 0,1 to llO MHz ,*2 degrees over any 
10 MHz portion, 1 to 110 MHz, Typicolly *2 
degrees, 1 to 110 MHz for DIRECT Inputs 
(REFERENCE level of -10 dBm), ' 



Display References <0,B“/10 dB step; total i 
error Joes not exceed 6”, ' ' , 

CrosstolkS When REFERENCE CHANNEL 
level equals -10' dBm (conditions for best 
, slgmil-to-nolse rotio), phase error due tp cross- 
talk and residual low-level signals ls^< that 
-shown 011 ; the graph above, . ' 

Common Mode Level Vuriatton (AGC track - 1 
ing)s <0,8 7l0 dB over 60 dB 'operating rouge, 

' For .minor source and trahsducor' variation* 
(<0,B dB), this error is negligible. 



POWERS' , ' 

' 6B watts, BO-60 Hz, 116/230 Vac *10%, 

WEIGHTS 

Net, 32 lb (14,6 kg), ' 

Shipping, 39 lb (17,8 kg), ' 



►20 ' -10 ; -M 

' fESTiREF RATIO liSBl 



DIMENSIONS; ■ , 

, 7-1/4 In, high, 18-3/8 In, deep, 16-3/4 Inches 
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• I ‘ / 

: ' 1-16, ACCESSORIES available ' V ' 

ft I 

1-1 7f I’wo oceesHory ItlU Wo dGKt|{ned Bpoelflontl'y 
for the 8't07Aond are UB follows! i, L. 

* ' . ■ . I 

,1) 116B2A Rofloetion»TranBmlKKioii KIL ' I 

' ^ I - ' 1 , ^ 

i 2) 110B4Al»osh;vol>roboKltW ' , ? 

I • ■ j' ■ ’ 

j . . I > , ' 

1-18, Other aeeefifiortoH avallublo ali» tho,U23A 
Active VoUaKo ProbOf the 10020A Resistive': 
Divider' Probe, and the illpA d^lip>on / Current; ' 
Probe, (,>' i’ 

' i 

y : ‘ -/■' /i '■ 

1»19, The 11(|B2A Renectlon*l'ranHn)lsBton Kit 
facilitates measurement of return loss, VSVVR, 
complex Irnpedanci! and refRctton coefficient, as 
well as transmission magnitude and pbr|Se^ Included 
In the Idt ore the Model 8721 A directional br|dW» ' 
a precision termination and lowdenkoge cabl(|i>t ' 

■ ' ' y :: 

1-20, The 110B4A Passive Probe Kit allows prob- / 
Ing directly Into circuits with minimum' distur- j 
banco, Moasuremonts may be mode of either volt- ; , 
age or current with the probe kt|v 

* j t • ; r , ' . 

n' ,! • . • ' 

t 1-21, T|ie il2;^A Active Voltage Probe Is voluable . 
for probing low-level signals accurately; This probe 
^ I I has a 220 MHr. bandwidth (3 dB), Two probes are 
> i . j ' recommended for the 8>107A, ‘ 

Vij ■ . . y ' ' ' ' 

•i, il-22. The 10020A Resistive Divider Probe allows 

: V matching various source Impedances, Six division 

4 ;'', W^Ios from l!l to lOOtl. are provided. Two probes 

, y ' ' are required for the 8407A, ■ ' 

'■Vy -■ I : 1 ’ 

I'M" " 

ji' . ; ' , iw23, The 11 lOA ClIp-dn Current Probe Is conveh- . 

y lenj; for simply "clipping on’^ clrcWt loads for bur- 

rent measurements, Frequency range of the probe 
Isup to 40 MHz, i y , 



' 1-24; DISPLAY UNITS 

1-2B, AH' plug-in display units designed for use 
I with the Model 8407A are completely Interchange- 
able, These units are powered by' the Model 8407 A ■ 
with all necessary Intercopnectlons made automatl- 
' cally when the unit Is propcfly Installed, 






I ' ifjeneral Information 

I .y' '' ' f.- ' 

1 .yy- ' ' ■ ■ ' 

1-26. Model 841 2A Phoso-MnWlf^^^Q Display 

'! ■ r ^yy y ^ M.y 

1;27, H’ho Modal 84 12 A tk ’inofl In either trans- 
mission or refiectlon mWWrcmonUj to dl^iilay 
phase and magiiltude chaWctWlstlcs of a unit under 
tost. Two traces, one magnitude and the other 
phase, ^are shown slmqltajjeously on a built-in cath- 
ode ray tube. Magnitude Is calibrated In dB and 
phase' in degrecB, The 8412A also supplies simul- 
taneous 'extornal output voltages' proportional to 
the magnitude and phase for use with a graphic 
recorder. Marker signals spob-lntensify the trace for 
frequency reference and blanking signals ellmhuite 
the trace between sweep Intervals, ' 



,1 - I 

1-28, Mpdoi 84l3APhDso-Qnln Indicator ^ 

1-29, The Model 84 13 A Is Intended for fixcR- and 
swept-frequency transmission or reflection meas- 
urembnts, providing phase and amplitude Informa- 
' tion In two forms!' meter Indication and analog 
voltage. The meter^ Indicates phase or amplitude 
according to the function selected, while the ana- 
log Uoltages are cohtlnuously produced by both 
'phase' and amplitude circuits. The rimter has 
center-zero scales with phase nmges of IB", tl8", 
±fi0?, and 1180 " and amplitude ranges of 13, ilO, 
and I3p dB, Calibrated phase offset In 10" steps 
allows any> phase angle to be read on the bost- 
resolutlon range of 10 ", The analog voltages can be 
Used to obtain calibrated plots of phase angle aiul 
amplitude ratio against frequency on a conven- 
tional dual-trace oscilloscope or graphic recorder, 

: I I 



1-30,’ Model 8414A Polar Display 

1-31, The Model 8414 A displays reflection inCas- 
uromehts (Impedance, admittance, reflection coef- 
ficient, return loss). It displays amplitude and 
phase in polar form on a built-in cathode ray tube, 
and provides simultaneous voltages proportional to 
the amplitude and phase components of the dis- 
play, Frequency marker and blanking signals cun 
be 'applied to the Model 8414A, Marker signals 
spot-lntensi'y the trace for, frequency roforence, 
while blanking signals eliminate the truce between 
sweep Intbtvais when there is no RF power, Sup- 
plied Smith Chart graticule overlays permit Impc'^ 
Wnce and admittance to he read directly Born the 
display. ' ' . ! I 





! i-aa* Tho Model 8-107 A NelWorU Analyxer Ib 
speeiflcally dcBt«ned to bo used with tho i;il’ Model 
8G01A mid 86D0B/Q008B Sweep GmioratorB. Tho 
8001 A Bwooper oovor« tho RF band between 0,1 
and 110' MH* and tho 8090B/8098B haB a ifaiiRe 
between Oyt' and lip MH?s, A.Blitnal from the Inter- 
nal voltage-tuned OBclIlaipr ( Vl'O) In the BWeopor Ib 
u«ed OB an Integral^ part of tho 8-ip7A phoBO-loek 
system^' The Vto sweeps between 200,1 Mlb-und 
310 MHk and Is frequoney- looked to the sweupor 
RF output signal. The power levels from the 
, sweeper are +20 dBm maximum at the RF output 
and -3 to —IB dBm minimum at the VTO output, 
Flatness of the RF output should be at least 0,5 
dB over the full range, harmonics should be at least 
30 dB below the 'carrier and spurious signals .at 
feast 35 dB below the carrier. 
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1-34, INSTRUMENTS COVERED BY MANUAL 



1-35, This manual applies directly to Instruments^ 
having a serial prefix hurnber listed on the tlt)p 
page (first tiiree numbers of serial number). If the 
serial prefix of your Instrument Is other than those 
listed, there are differences between the Instrument 
described In this manual and your instrument. 
Those differences are described In Appendix I at 
' the rear of this manual or In a Manual Changes 
Sheet, supplied with this manual. If the Manual 
Changes sheet Is missing, the Information can be 
obtained from your nearest Hewlett-Packard Sales 
and Service Office, (See lists at the back mf this 
manual.) The Manual Changes Sheet may also 
inciude an errata section which describes manual 
correction Information, which applies to the 
manual for all Instruments, 
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SECTION II 
INSTALLATION 



I ■. 

2-1. INITIAL mechanical INSPECTlOpj 

2-2. Tb'c* Network AntilyKor ^wub ewrefully In- 
spected, both mcolmnkftlly end eluctricully, prior 
to shipments If exteriml dumhite to tl»o Kblpplnn 
carton Is evident, iisk tbe cttrrjer's uKont to bo 
present when the Instripnent Is \inpacked, Cheek 
the Instrument for externol damoge such as broken 
controls or connectors and dents or semtebos on 
tbe panel surface, If damage Is evident, refer to ' 
Paragrapb ?;G for recommended claim procedure 
and Paragrapb 2-7 for repackaging information. If 
the slhppliig carton is not damaged, cbeck the 
cushioning miiterial and note any signs of severe 
Stress as an 'Indication of rough handling In trahslt.i 
If tbe Instrument appe.jrs undamaged, cbeck for all 
supplied accessories, then perform the electrical 
check (Paragraph 2-3). , ’ ' 

' 2-3, INITIAL ELECTRICAL INSPECTION 

\ . r ■ 

2-4. Check tbe electrical performance of the Net- 
) work Amilyzcr as soon as possible after receipt by 
iporforming the Performance Test (Paragraph 6-8 
through 6-21). The Performance Test procedure 
compares the electrical per'ormanee to tbespcclfl- 
cattons of Table 1-1, Thfs'tcst Is Iniso suitable for 
Incoming quality control bispecP;mi' If the Net- 
work Analyzer does not perfornt within the ♦ftc’^kl- 
catlcns, refer to Paragroph 2-5 for reconn.»endod 
claim procedure ond Paragraph 2-7 for repackaging 
Information, , 

>' ' . ‘ ' 

2-6. CLAIMS 7 ' * 



I ' 

tbe back of thlsinmnuul. If the Model 8407A Is 
being returned to IIo\Vlett-Packard for servicing, 
attach a tug indicating tbe type of service required, 
return address, model number, and full serial 
number. Also mark the container Pit AO ILK to 
assure careful handling, In any correspondence 
refer to the Instrument by model number and full 
serial number, 

I : ‘ , 

2-10, Using Otbor Paoknalno 
( , /■* 

2-11, The following gi^peral Instructions should be 
used for repackaging with commercially avallabk 
muterlalst ‘ ’ 

a. Wrap tbe instrunient In heavy paper or plas- 
tic. (If shipping to tt Hewlott-Puckard service office 
or Center, attach a tag Indicating the typo of service 
required, return address, rhodol number; and full 
serial nur^rber.) 

, b. Use a strong shipping container, A double- • 
-wall carton blade of 360 pound test material Is 
adequate, , 

c,' Use enough shock-absorbing material (3 to 
4*' layer) around all sides of im^trument to provide 
firm cushioning and prevent jmovoment Inside the 
container. Protect control panel with cardboard, , 

id, Beal the shipping container securely and 
mark it FRAGILE to assure cmeful handling. 

. ' i 

e. It) a;,y correspondence, refer to Instrument 
by model number and full serial number. 



2>6, If physical damage Is evident, or If the Instru- 
ment does not meet specifications when received, 
notify the carrier and the nearest Hewlett-Packard 
Sales and Service Office, (See list at back cf 
manual,) The sales and service office will arrange 
for repair or. replacement without waiting for set- 
tlement of a claim with the carrier. 



2-12, PREPARATION FOR USE , 

■ 2-13, power Requirements / , 

. ' I 

2-14, The 8407A Network Analys.'r rcqulroiia 
power source of 116 or 230 Vat ±10%, 60 to 00 
Hz single phase. Power requh'cd is approximately 
06 watts, ' 



2-7, REPACKAGING FOR SHIPMENT 2-16, Selecting 116- or 230-Volt Operation) 

2-8, Using Original Packaging ' ^ 

t , 2-10, A rear panel two-poslllpn Slide switch per- 

’ |2'B, The same containers an'il , materials Used In mils operation from either a 116 or 230 volt ac 

factory packaging can be obtained through the power sohree. The number visible, on the switch 

Hewlett-Packard sales and service offices listed at ' i Indicates the line voltage to which the Instrument 

■i i' ■ . I ' I . . , > : 
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' filiould 1)0 ^^oimeotod, To pteporo tho Modol B'lOVA 
for opcriitioii, posltipn th»^ 115/230 volt nUdo 



switch Bp thtit the immhor olslhlo on the dltdcr cor* 
respondu tp tho lino volti'.ijc\ 



CAUTION 

To iivold domitjo to the instrumenj:, Bet 
the 115/230 volt Bwitoh for the lino 
'voltflgo U> he iiBod before connecting 
the pow'yr Uiblo, . . 



2^17* Powe/Cflbte . ' 

• ( 

' 2»18» To protect opcf^atlng persoim';l, t'.iu Netlonel 
Electrical/ MonufacturerB^ ABBoemUon (NEMA) 
rccommer/ds that .Iniitrumont panels and cabinets 
be grounded. Acco^dlpglVt the network uniilyze^ Is 
cqu|ppr,d with a threc-couductor power cable 
which founds the panel apd cabinet when plugged 
Into an appropriate receptuele. Tire offset pin of 
the thrce.prong connector Is the ground pin. To 
preserve the protection (eature when operating the 
Networki Anolystor fvxim a Uvo-contpet obtlet, use a 
throe.prong to tv/u*pVong odopter (HP 'Stock No, 
1251.0048) and^eonnect the green pigtoll on the 
adapter to ground. ' 

‘ , /V 

2*19. Cooling 



2»20, Clearances for ventilation should be 3 to 4 _ 
Inches ot the rear of the cabinet and 2 to 3 Inchei: ‘ 
at the Bides. The clearances provided by the plastic 
feet in bench stuoking and the filter strips in rack i 
'* mounting are adequate for the top and bottom i 
cabinet surfaces. , , 



/ 



■ j 

/ 
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i 2 * 2 T, Oonob Operation ' ■ 

2'22. The Model 8 IO 7 A cabinet hhs plostle /eet 
ami a foldaway tilt stapd for convenience in bench / 
oporatipn. The tilt stand Inclines the Instrument' 
for ease in rei'dlng the meter* 'I'he plastic feet prp- 
vide clearance for i\lt circulation' and make the’ 
Model 8407 A scUydlgnlngi when placked on other ■ 
Ilewlett'Packurd full rack:w|dth modular jhstru- 
ments, ! ' ' 



/ 



2-23, Rock Mounting.' 
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Ffgura 2-i, Proparatfon' for Hach AhlinUfig 
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2-24, The ruck-moiintlng kit contotus all th*| hard- 
ware needed for adapting the Mod9l'8407A euhinut / 
for installation In equipment ruc)(S having slandnrrl ^ 
lOdneh spacing. Preparation fpr rack mounting Is 
Illustrated In I'lgurc 2 - 1 . / t , ' / 
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3*1,, INTRODUCTION ' 

3'2. ibiii opcruting section e»cpluins tlio function 
i ;i .of the controls tintl Indlcutors of Model 8>107A 
'‘Network Antilyzor und describes typleul lest setups 
for Wu'ih'ig transmission und reflectioh measure- 
ments. More detailed test setups are contained in 
,! the OporatinR and Servlet Manuals covorinu the 
, individual plug-in display units such us the Model 
8412A Pbase-MoRnitude Display or the Model 
8414 A Polar Dlsploy. , 

3-3, OP6RATINQ PRECAUTIONS i 

, 34, Maximum Input Power 

' I 'roi- i*PPly more than +26 dBm or 50 Vdc 

to the front-panel reference or test channel DI- 
RECT or ATTEN, input connectors or damage to 
the input circuits may occur, 

^•6. Ovor-Voltago and Transient Protection " 

3-7, Transients may trigged the i20V power sup-' 
plies over-voltage protect'on. 'Phis icondition carr 
occur if the power, is on whed li display unit is 
either removed or installed in the mainframe. The 
over-voltage protection cun also be triggemd when 
turning 8407A power on ond off very rapidly. To 
reset the i20V supplies, turn the 8407A power off, 
and allow a minimum of ten seconds, turn the 
power on and resume operation. If the over-voltage 
• protection has boon triggered for an extended 
I period It may be necessary to turn the 8407A 
power off for obout five minutes, 

3;8, PANEL FEATURES 

3-9, Front and roar panel features ore described in 
Figuri's 3-i and 3-2, Description numbers match 
thii numbers on the illustration, ' 

3-ll). INSTRUCTIONS I^OR MAKING 

\ MEASUREMENTS ’ 

/ \ ' • , 

, , 3-11, s A general operating procedure is given to 

show the principles of operating the network ana- 
‘ ' lyzer. Since a number of input transducers may be 
i , , used and a number of plug-in displays ore available, 

‘ ' 'ho attempt has been made to cover all combina- 
tions of instruments. However, the 'general test 
procedure given may be adapted for use with any 
input or, display equipment. For step-by-step 
‘ Instructions, using any specific plug-in display, 

' refer to the Operating and Service Monuul for that 
I plug-hi, Additional operating Information for *hn 

I 

h 

\ 



upon request, 

3-12, TRANSMISSION MEASUREMENTS 

3-13, To perform a typical transmission measure- 
ment, use the following geneml procedure t 

J : ' . i , 

1, Connect equipment as shown in Figure 3-3, 

selecting one of the alternate test setups, De- 
termine the approximate signal levels at the 
reference und test channel inputs und Iselect 
either the DIRECF or ATTEN Input connec- 
tor for each channel, , 

2, Remove thermit or units under test and con- 
nect both reference and test cables to the 
signal source for initial calibration, If alter- 
nate teiit setup No, 1 or 2 Is used, connect the 

i 8407 A inputs to t|io outputs of the pow'cr 
splitter. If test setup; No, 3 or 4 is used, 
connect both , of the 8407A probes to the 
input of the unit undot' tost, ■ , 

3, Adjust the signal squrce rf output level for an 
Indication in the OPERATE rjingo of the REP 
OHAN LEVEL rheier, . Be' sure that the 
UNOAL REDUCE INPUT RATIO light is not 
,Iit, If It is lit, the ratio between the tcsii 
channel and the reference channel signals 

, must be changed. The reference channel signal 
level may be Increased cither by the REF 
CHAN LEVEL ADJ switch or by changing 
the rf Input cable from the ATTEN (40 dB) 
connector to DIRECT input. If the REF 
CHAN LEVEL meter indicates above the 
OPERATE range, reduce the rf slgnol level 
from the sweeper. The signal ratio between 
channels may also be reduced by reducing the 
signal level into the tost channel. This may be 
done by changing the Input rf cable from the 
test channel DIRECT connector to the 
ATTEN (40 dB) input or by reducing the rf 
signal level from the sweeper, 

4, Adjust the plug-in display unit (8412A, 
8413A, or 8414A) for a convenient zero ref- 

) crcnce, If an 8412A is used, adjust for center 
screen. The 8407A DISPLAY REFERENCE 
CAL thumbwheel controls should be set to 



Model B-107A 



Operation 



SECTION ill 
OPERATION 



Network Analyzer, as well us error onalysgs of 
meusuronionts, is contained In the HP manual *TIF 
Network Ahulysis with the HP 8407A*\ available 
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FRONT PANEL FEATUBES ( 
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h REF CHANNEL DIRECT Input Connector, 
Reference channel RF' input for Bignul in- 
puts in the rungo of —10 to -RO dBm, If the 
, Input RP signal U greater than —10 dBm, 
tho' ATTEN input should jbe used. In this 
. case a 50-ohm i termination must he con- 
V,hocted to DIRECT input, ' 

2, UNCAL reduce input ratio light. 
This is an overload Indicator that monitors 
signal levels of the test channel within the 
instrument. When an overload occurs, either 
the reference channel signal must be in- 
creased,' or the tost channel signal must be 
decrctt^ied. The reference channel, signal may 
, be increased by either adjusting the REP 
channel level ADJ attenuator switch 
or by changing the RF inpbt cable from 
,, ATTEN to DIRECT input. The test channel 
, signal may be deercused by changing the RP 
input cable from DIRECT to AT^PEN input, 
i or by reducing the RF signal level from the 
sweep oscillator. 



B, REF CHAN LEVEL Meter, An indication in 
the OPERATE range of the meter shows 
that the reference, channel input signal hiol 
is in the correct ronge to make signal hvW- 
urements, \i 

‘ I 

4, REF CHAN LEVEL 'AD.r Switch. The 
Switch is a three-positioh attenuator in the' 
refercpce channel,^ Each step is 20 dB, I’he 
switch allows the reference channel signal to 
be adjusted to produce a REF CHAN 
LEVEL meter Indictttidn' in the OPERATE 
range, , 

5, DISPLAY REFERENCE (dB) Ton dB/Stop 

Switch, This switch offsets the amplitude ’ 
trace , bn 'the plug-in display by adding or 
reducing gain of the tost channel in 10 dB 
steps, 1 

0, DISPLAY REFERENCE (dB) One dB/Stop 
Switch. This , switch offsets the amplitude 



Figure a-/. Front Panel Features (J of 2} 
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FRONT PANEL FEATURES 



tmiie oL the plug-In dlspliiy by adding or 
reducing gain of tlic tctil cbunnci in 1 dU 
Btupi 

?► Pivoting lever'll miU‘' !yjtntns, and extracts 
the plug-in display umii, 

. ’ 1 

8-DlSPLAY( REFERENCE CAL Thumb- 
' wheels. These thumbwheels set the scales 
for the DISPLAY REFERENCE 10 dB/stop 
and 1 dB/step switches, This allows the 
scales to be set at Kcro dB for the calibration 
position of the switches, When measuring 
gain ' or attenuation^ the displayed tnagni- 
tude trace may be returned to thccallbra* 

' tton point on the graticule with the DIS- 
PLAY REFERENCE switches, This allows 
the total gain or ottenuotion of the unit 
under test to b6 road directly from the DIS- 
, PLAY RBPERENCE'scttles, 






9. AMPL VERNIER Control, Unculibrated test 
channel gain vernier with at least 2 dB of 
continuous range. Gain Increoses with clock- 
wise rotation. ; 

10, PHASE vernier Conti'ol, Unculibrated 
vernier adjustments of the phase between 
reference and test channel signals. Range is 
at least BO degrees, ' 

11, POWER ON/OFF Switch, Combination line 
power switch and power indicator, Switch 
lighls when instrument is on. 



12, TEST CHANNEL A'lTEN (40 dB) Input 
Connector, Test chunnerRF Input that 
attenuates the RF Input signal by 40 dB 
greater than the TEST CHANNEL D1 RECH’ 
input, Signal input range for tlie A'lTEN in- 
put is between +20 ond -60 dBm, If the 
input RF signal is less th(m —BO dBm* the 
DIRECT input should be used. Damage level 
Is above ,+20 dBm and BO Vdc, 

13. TEST CHANNEL PROBE POWER Con- 
nector, Provides power for active 

’ test-channel accessory probe. ^ 

H.TEST CHANNEL DIRECl’ Input Connec- 
tor', Tost channel RF inp^t that is used for 
signal inputs in the range of —10 to -90 

, dBm, If the input RF signal is greater than' 
—10 dBm, the ATTEN input should bo 
used^ In this case, a 60-ohm termination 
must be connected to DIRECT input. Dam- 
age level is above +20 dBm and BO Vdc, 

> ) 

IB, REF CHANNEL ATPEN I-IO dB) Input 
Connector, Reference chuilnel RF input 
that attenuates the RF input signal by 40 
dB greater than the^ REF CHANNEL 
DIRECT’ input. Signal input range for the 
ATTEN Input is between +20 ond —BO 
dBm, Damage level is obove +20 dBm imd 
BO Vdc, 

10, REF CHANNEL PROBE POWER connec- 
tor, . Provides power for, active rei..-rence- 
channel accessory probe. 



Figure 3-1^ Front Panel Features (2 of 2} 
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VTO IN Connector^ Input for voltugo 
. tuned oscillator (VTO) signal irom 
sweeper, VTO signal f**equency shoulclbe 
In the range nf 200,1 to 310 MHr, I'^id 



Information present on the HF input sig 
nal, Amplitude range Is 0 to nboilt 1 volt 
p'p. ' ’ ' 



‘ power level should be between —6 and 4, Line Voltage Selector, Permits operation 

’”1B dBm nominal. The VTO signal Is ft^ j) from 115 or 230 Vac, Number showing on 



’ quency locked to the sweeper HP output 
' signal,' The HP 8601A or 8690B/86981V 
' Sweep, Oscillator VTO output provides the\ 
proper signal, , ^ \ 

i* * ' ' ' ' 

2, IF BEF Connector, IF reference channel 
signal output, This signal Is a 278 kHz sine 
wave with fixed .amplitude at about 1 volt 

P‘P> , 



II from 115 or 230 Vac, Number showing on 
the slider is the selected Operating voltage, 
, Adjacent number on the panel Is the cor- 
rect line fuse rating. . 

5. Power Line Fusoholder, Fuse should have 
rating shown adjacent to the number on 
line voltage selector. 



p-p, , 0, AC LINE Power Cable Connector, NEMA 

, ' i" type with offset pin connected to 8407 A 

3, IF TEST Connector, IF test channel signal ^ cabinet. Power rcqulrements( 115 or 230 



output. This Is u 278 k^z sine wave signal 
containing allUhe omplltudi . and phase 



V'c tl0%f 60 to 60 Hz, approximately 85 
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Figure Tranmismn Test Setup 










Operutton 

i 

. 1 . • ; • 

* t : * 

' zero tlBifor the coltbraton setting of the DIS- 
PLAY REFBUENCE sWltehos. 

Reconnect tlie unit under test Into the test 
setup end make a transmission measurement, 

. The attenuation or gain may be determined 
by ‘ adjusting the , DISPLAY REFERENCE 
switches to place 0 i selected section of the 
trace on the calibration graticule, The attenu- 

' Qtlon or gain of the unit under lest may then 
bo read directly from the DISPLAY REFER- 
ENCE switch sotting. . 

1 i 

3-n; REFLECTION MEASUREMEIMTS, ’ 

3-1 B, 'To perform a typical reflection measure- 
menb> use the following gcncrol proccdurot 

I ' ' . 1 ' t 

1, Cohnect equipment as shown In Figure 3-4, 
I Connect the RP short, to the LOAD port of 
the directional bridge. Set the REF CHAN 
LEVEL AD.I switch to the middle position. 



Model B407A 

from the signal source or change the REP 
CHAN LEVEL ADJ switch position until the 
light goes out, 

8, With the RF short Installed on the LOAD 
port, the reflection coefficient Is 1,0 at 180 
degrees and the return loss Is zero dB, Adjust 
the plug-ln display unit (8412A, 8413A, or 
8414 A) for a convenient zero jreforence. If an 
8412A Is used, adjust the 8-107A DISPLAY 
REFERENCE and AMPL VERNIER controls 
for tt magnitude trace on the top graticule line 
of the 8412 A CRT and adjust 8407 A PHASE 
VERNIER to position the' phase trace on a 
convenient graticule line, If an 8413A Is used 
with an oscilloscope for .swept operation, 
adjust the oscllloscbpe ampIRude truce to the 
top graticule on the CRT and the phase trace 
at a convenient center scale position. If an 
8>ll4A Is used, tuJjust the 8407A DISPLAY 
REFERENCE, AMPL VERNIER eontrols to 
adjust the dot to the center left edge of the 
CRT, 



2, Adjust the signal source RF butput level for 
' ' an Indl'cotlon Ip the OPERATE range of thb 
REF CHAN LEVEL meter. Be sure the test, 
channel UNCAL REDUCE INPIPP RATIO 
light is not lit. If It Is lit, reduUe the RP power 



4, Remove the RF short from the LOAD port of 
the directional bridge and connect the unit 
under tost to the port. Make the reflection 
measurement, - 
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Figure 3-4. Reflection, Test Setup 
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SECTION IV 

PRINCIPLES OF OPERATION 



4*1. GENERAL 

I } 

The Modal 8407A Network Anelywr converts 
rf Input slgntils to 278 kHz IP stunuls, while retain* 
tng the amplitude and phase Information of the 
original rf Input slgnols. Ah automatic gain control 
circuit levels the common*mode signal variations, 
allowing accurate measuremonts of amplitude and 
phase difference between the reference and lest 
channels, Tlie 278 kHz IF slgnols are applied to thb ' 
Input of a plug'In display, where the signals ore 
detected and displayed on a CRT or meter us phase 
and mognitude Information, J 

> j 

4*3, The 8407A contains precision attenuators In 
the test channel to facilitate amplitude measure- 
ments, Built-In Input signal attenuators In both test 
and reference channels ollow a wide range of rf 
Input signol levels, 

I 

4*4, A simplified block dingrom of the 8407 A Is 
> shown In Figure 4*1, A more detailed block dia- 
gram Is shown In Figure 7>7 and detailed theory of 
dpcratlon is presented In Section VH opposite the 
Individual schematic diograms, 

4 -B, SHvipUFIED BLOCK DIAGRAM ' 
DESCRIPTION. 

’ - ' ' 

4-6, As shown In Figure 4-1, the reference and the 
test signals may be applied to either an attenuated 
or a direct input. The direct inputs ore for rf sigmils 
in the range of —lO dBm ^o' —90 dBm and the 
< attenuated Inputs accomodate signal Inputs of +20 
to —BO dBm, The 0,1 to 110 MHz rf test and 
reference signals arc each mixed In separate IF 
mbcer circuits that are driven by a common local 
oscillator, signal. The output of the two IF mixers 
is a 278 kHz reference and u test IF signal, 

4-7, The local oscillator signal opplied to the IF 
mixers Is derived from the difference between the 
199,722 MHz' oscillator and the VTO signal from 
the sweeper. The VTO signal from the sweeper Is 
200 MHz away from the rf Input test and reference 
signals. In order to hold the 199,722 MHz, oscilla- 
tor on frequency, thc)278 kHz IF signal Is com- 
pared to a' 278 kHz crystal oscillator In d phase 
detector circuit, and a resultant correction Voltage 
Is applied to the 199,722 MHz oscillator, Thcse< 



circuits form a phase-look loop to hold the IF at 
278 kHz, When the IF signal Is not at 278 kHz, the 
199,722 MHz oscillator searches above and below 
that frequency to attempt to phase lock the In- 
coming rf signal, When 278 kHz Is s^^nsed from the 
IF, the oscillator stops searching and locks with the 
incoming rf signal, 



4-8, An automatic level control circuit mulnhilns a 
constant local oscillator (LO) signal level to Ihe IF 
mixers. Holding the LO signal constant is necessary 
to obtain high-acuurucy amplitude measurethents. 



4-9, The reference channel IF signal passes 
through a step attenuator that provides 20 dD/step 
of attenuation. This accomodates a wide rouge of 
reference chojmel signals without overloading the 
reference channel IF amplifier, The sdtling of the 
reference channel stop attenuator ^oos, however, 
affect the test channel amplitude, since the gain of 
the test channel AGO IF amplifier is controlled by 
the common AGO feedback amplifier which oper- 
ates from the reference channel signal, 

4-10, The AGO IF amplifiers In the reference and 
test chonnels, together with the AGO feedback 
amplifier, level the IF signals' to eliminate 
common-mode signal-level variations, This allows 
precise pmplltudo meosuremonts with on unleveled 
rf sweep oscillator source, L 

4-11, The reference channel contains a phase shift 
network that allows the phase of the reference 
channel to be changed approximately 60 degrees 
by the front panel PHASE VRRNIER control. The 
output from the phase shift circuit, is applied to the 
plug-Ih display and to the rear panel IP REPOUT 
connector, 

' _ y . , J ^ i 

4-12, The test channel signal from the IF mixer 
passes through' the AGO IF amplifier, leveling the 
common mode variations In signal level. The out- 
put of the, test channel IF mixer and the output of 
the AGO IF ai 'jpUfler both are monitored by over- 
load detector circuits. These circuits detect signal 
levels that ore above a preset level and light the 
UNCAL REDUCE INPUT RATIO light. When this 
light is lit, the signal level passing through the test 

‘ I 
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Priiiulplus of Operutlon 



vhuimoL nr l» too htgli to mako uocufuto 
meBBurameotB^ If the overload ooeurs In the IF 
inlxcr^ the teat ehnnnel rf Input signal muat he 
reduced to eliminate the ovi dood^ However, If the 
overload occurs In the tost channel AGO IP ampli- 
fier, the overload may he eliminated either by 
reducing the rf Input signal to the tost channel or 
hy ohhdnlng a higher AGO voltage Into the test 
channel AGO IP amplifier^ Increasing the AGO 
voltage will reduce the gain of the IP amplifier and 
eliminate overload In that stogo, Higher AGO volt- 
age Is ohhilned by Increasing the signal level 
through the reference channel IP amplifier, This 
moy bo accomplished either by changing the REF 
CHA|'I LEVEL ADJ to a hlgl|or position or by 
Increasing the IIP Input signal level at the reference 
channel Input, 



' i Model 8-I07A 

I 

'I-in, Thu 278 kllr. test channel IF slgnnl from, the 
AGO IP amplifier passes through a 10 dU/step and 
a 1 dU/ste)) attenuator controlU\’, from the front 
panel DISPLAY HEPERENGE swltchos, These 
switches allow up to 89 dI3 of a»bplltudo offset for 
convenience In setting amplitude reference levels 
and making amplitude moasuroments. The AMPL 
VEHNIBH control also works through i the 1 
dB/stop IP attenuator for fine adjustment of the 
amplitude trace on the plug-ln display, 



, 4-14, 'rije output from the 1 dD/step IP attenu- 
ator Is the lost channel amplitude and phase signals 
for the plug-ln display. The test channifl signol Is 
also applied to the rear panel IF TEST OUT con- 
( nector. 
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SECTION V 
MAINTENANCE 



B-1. (IMTRODUCTIOIM 

f 

6.2, Tills seetjon provides InstrucUoiis for perform^ 
imeo testing, eiilllirntton, mid troublesljooting of 
tjic HP8'I07A Network Amilyzer, Ti»st equipment 
required for these procedures |s listed in Table 5»2, 
If the test equipment recommended Is uot avail* 
able, other equipment may be used If Its perform* 
mice meets the ►‘Critical Specifications** listed In 
the t»ibk\ 

\ 

B*3, PRINTED CIRCUIT BOARD EXCHANGE 

BM/rhe 8<I07A is unique in that the printed cir* 
cu\t bot|rds of the Instrument have been carefully 
deskned to be Independent of each other />o that 
prolMems can be easily Isolated to the board level, 
HP e)|conrages the use of the troubleshooting tree 
In Sottlon VII for Isolating problems to the board 
level and bos made rebuilt*exchange printed circuit 
boards V available to complement this repair 
approach^ The rebullt>cxehange boards are avoll* 
able at a much reduced cost from a now board. The 
lower price Is dependent on the return of the 
defective board to HP, A replul'cment board should 
be ordered by the rebullt*exchange stock number 
listed In Toble 5*1, The board can be ordered 
through the nearest Hewlett*Puekord Solos and Ser- 
vice office listed |n the buck of this mc»mah The 
exchange board will Immedlotely be sent directly 
from our stock of service ports. Upon mcelving the 
replacement board, the faulty board should bo 
returned In the same speclol carton In which the 
now board was received, Do not return a defective 
board to HP until the replacement board has been , 
received, 

5*5, If a defective exchange board will not be 
roiurned to HP and the ordejredjbootd is for spare 
parts stock, etc,, a new board should be ordered 
using the new. ossembly stock number listed In 
Table 6*1 or 6*1, 

5*6, MAINTENANCE PRECAUTIONS , ‘ 

' ’ CAUTION 

Do not apply greater than +26 dBm RF 
power or 60 Vdc at the RF Input connec- 
tors of the 8407A ordamoge to the Inter- 
nal components may result. 



B*7, PERFORMANCE TESTS 

5*8, The procedures In Table 6*8 test the perform* 
atice of the 8'I07A^ Thcfso procedures may be used 
during incoming Inspection, periodic evaluation, or 
after repair or alignment. The test may be per- 
formed without access to the Instrument Interior, 
The specifications of Table 1*1 are the perform- 
ance standards, ' 

B-9, ALIGNMENT PROCEDURES 

'6*10, Alignment procedures ore given In Table 6*6, 
These procedures should not be performed as a 
routine maintenance procedure but shopld be used 
(1) after replacement of a part or component, (2) 
when the performance test shows that the speci- 
fications of Table 1-1 cannot be mot, or (8) when 
instructed to do so In the troubleshooting tree 
(Figure 7-6), Before attempting any adjustment, 
allow 80 minutes warm-up time for the 8<i07A and 
plug-ln, i 

, I 

5*11. Table 6-2 lists the test equipment required 
for alignment. Table 6*4 lists the alignment controls, 
and Figure 7*4 shows the locution of the controls, 



B*12, TROUBLESHOOTING 

6-13, The troubleshooting procedures are given in 
Figure 7-6, They should be performed In the order 
given, since each step presumes the proper readout 
In preceding steps. The troubleshooting tree should 
' Isolate trouble to a defective printed circuit board 
or chossls-mountod part. If further fault isolation Is 
dofiirod, use the Individual schematic diagram for 
the defective board and troubleshoot, using the 
waveforms and voltages on the schematic diagram. 
The troubleshooting tree assumes that chrjsls 
wiring and cabllp^ is not defective. If this type of 
trouble occurs, use standard troubleshooting tech- 
niques to locate trouble, ' ' 

B-14, SELECTED COMPONENTS 

6-16, Some component values are selected during 
manufacturing In order tex achieve a desired circuit 
performance, The typical value used in a circuit is 
shown on the schematic! along with a star after the 
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Mointcnuncc 



I I 



Model B407A' 



Viilue, Theue eomponertts nre IfHtud In the purts list 
QB “fiictory Bolected,;' 

I : 

G.X6, In the 8-107 A, A-iRB8> A8R20» AUR2-t^ 
nnd A1'IR47 ure factory Helectod» A4RB8 is set 
looted < to produce an, overload Indication vyhen a 



'sil^hal above a predetermined level passeB through 
the test, ehuimel converter/ ASR20 is selected to 
obtain the correct I, !?► tost channel outputs 
A11R2'1 Is selected to obhiin a specific IP refer* 
enue chohnol output slgnoh A14R’17 Is solocted for 
a specific phase-locked oscillator output. 



c 



Table 5*/. RcbulU'Excfwtise Assembly Part Numbm 



Assembly 


New Part No. ' 


Robullt-Exchungc Assy Port No. 


A1 Front Panel Switch Assembly 


08407*60014 


08407*60143 


, A2 Front Panel Assembly 


08407*60022 


08-107*60144 


. A2A1 Phase Verpler 


, 08407*60062 


08407*60116 , 


, A2A2'Amplltude Vejmlor 


08407-600B3 , 


08407*60116 


■ 5 ■ ■ ! ■ ■ 1 

A3 Ref Channel Converter , 


08407-60093 


08407*60101 

(A3 and A-1 Matched Set and WlO Cable) 


A4 Test Channel Converter 


08407*60092 


AB Rectifier Assembly 


08407*60026 


08407*60117 


A6 Master Boord 


08407*60016 


None 


A7 Programmable IF Attenuator 


08407*60011 i 


1 , 08407*60103 


1 ■ ■ 

A8 Test Channel AQC Amplifier 


08407*60006 


08407-60104 
(A8 & All Matched Pair) 


!A9 Test IF Bandpass Filter 


08407*60006 


08407*60106 


AlO AGC Feedback Amplifier 


08407*60010 


08407*60106 


All Reference Channel AGC 
Amplifier 


08407*60004 


08407-60104 

, (A8 & All Matched Pair) ' 


A12 Reference IF Bandpass Filter 


08407*60006 


08407*60106 


A13 Automatic Level Control 


08407*60002 


08407*60102 ' ' 


. 1 / 

A14 Phos 9 *Lock Oscillator 


, 08407*60123 


08407-60107 


A15 Local Oscillator Mixer 


> 08407*60012 


08407*60110 


, A16 VTO Amplifier ' 


08407*60001 


08407*60112 


A17 Power Supply 


08407*60013 

1 


08407*60113 
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Table 5-2. liecomnmdcd ToHt Equipment 



, Instrument 


Critical Specifications 


Recommended 
HP Model 


Dual Trace bsclllo- 
scopo^ with 10 pf 
lOrl probes 


Vertical Amplifier t Dual trace > 

Bondwidtln EO 'mi minimum 
Horizontal Styeep flatet OJ p S/cm 
Vertical ^crsljivityt B ipV/om 


180A/1B01A/1820A 


DC Digital Voltmeter 


\ * 1 ' 

Accum:y| 0,bB% > 

Input Impcdancot 10 megohms minimum 
Autpn|atic Range Selections Range to 160V 


3439A/3443A 


Sweep Oselhator 

5 


RangetO.ltollOMHz 
RF Output! +18 dkm , 

j VTO Output! 'Pracks 200 MHz Irom RF Output signal, 


SOOlA (0,1-1 10 MHz) 
8090B/8098B 
(0.4-1 10 MHz) 


Spectrum An'alyzer 


Frequency! 500 kHz to 350 MHz 


85B4L/86B2A/141S 


Plugdn Indicator 


No substitute ' 


B412A ’ 


0-120 dB Stop , 

Attenuator 

(calibrated) 

1 

' 1 > 
» 

i 


Attenuation! 0 to BO dB. in 10 dB steps 
Input and Output Impedance! 50 ohms 
Calibration! Amplitude at each 10-dB step to 80 dB, 
Phase ut 80 dB referenced from 0 dB position. 
Calibration Accuracy! t0,3 dB, tl degree 
Calibration Frequency! 10 MHz and 40 MHz 

y . 


355D, colibruted by 

Standards Luborotpry 

>, 

f 


0-12 dB Step 1 
Attenuator ' 

(calibrated) 

■ ) 


Attenuation! 0 to 10 dB in IkIB steps 
Input and Output Impedance! 60 ohms 
Calibration! Amplitude at each I'-dB step to 10 dB, 
referenced from 0-dB position, 

Cttllbrotlon Accuracy! ±0,1 dB — ' 

Calibration Frequency! 40 MHz 


365C, calibrated by 
Standards Laboratory 

1 

I 


Transmission— 
Beflcction Accessory 
kit 

1 

1 ' * 
. l 


Includes! 

Power Splitter, HP 11062-00009 
Directional Bridge, HP 8721A 1 

BNC Short, IIP 1260-0929 1 

3 Double-Shielded coaxial cables 
BNC 60-ohm load, HP 11062-90001 
Plug-Plug Adapter , HP 1260-0080 
BNC Elbow , HP 1250-0070 


11052A 

) 


BNCTee 


Impedonce! 60 ohms v 

Connectors! BNC 


1250-0781 
(UG274 B/U) 


BO-ohm Termination 
(2 required) 


Impedonce! 50 ohms ^ 

Connector! BNC 

> • • 


1250-0207 


Subminiaturc RF 
Tec Adapter, ’ 

Jac)t‘Plug>Jttck 


Impedance! 60 ohms ' , ’ ^ 

Type! Subminiaturc coaxial 

1 • i 


1250-0838 

J 


Subminiaturc RF 
Adopter, Plug-Plug 


Impedance! 60 ohms > 
Type! Subminiaturc coaxial 


1250-1113 


Subminiaturc i 
RF to BNC Adapter 


Impedance! 60 ohms ' 

Type: Subminiaturc coaxial and BNC 


1250-0931 



I 
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' Table B^a, Performance Tent 



"'PRaCEOUBE , ' 

' I 

■ V- ■ : .,n : I ■ 

t'li'' ‘ V , NOTE 

; ;|‘ 'file sweep osctlliitor RF blimktnii Hbould bo off for nil iperfontianee 

, I CAUTION 

Do not apply Brentor than +20 dBm RE signal or GO Vde to any of 
I I the 8407A Input eonneotors or dninaue to the tnlernal components 

: may result, ■ . 

■ ' 

BP INPUT CONNECTOR VSWR , 

BPEOlFlCATIONBt 'I’est and reference channel Input connectors have VSWR <1,08, 

DESCRIPTION^ A reference level Is obtained by applyN » slBiial 
. Inout of the directional bridge that will produce a +20 dBm RF signal at the LOAD 
' ou^tnut of The' bridge, This signal Is reflected buck to the oscilloscope through the 
REPLECPED arm o^f the bridge. With a BNC short connected to the LOAD connector 
of the bridge, the reflection coefficient of the LOAD port Is 1,0 and oil of the slBiml » 
reflected. This reference signal Is noted at the oscilloscope as a reference, ThCi short Is 
' then removed, the directional, bridge connected to one of the B'lOTA Input ports, uii^d 
, the reflected signal from the Input port Is noted, The reflection 
‘ calculated by dividing the reflected voluu by the reference value. The reflection 
coefficient Is easily converted to VSWR mothematlcully, 

iTEBTSETUPl ’ ' . i 



SWEEP 

05CIUATOR 



V t-tlM 

OOP O O » 



NHWORK ANALYZER 



!IIIMINATIon'=»*T„ r „ f 



..Vevtt I 1 1« » iS 



w-ohm' 

termination 



. BNC TEE 



O'lWdB SIEPr n BNC 

attenuatorL — D short 

REPIECIED'-Tfiv. I 

.SOURCE /^det ^LOABl ..,. 

'DIRECTIONAL 

bridge. 



(BNC PLUG* 
PLUG COUPLER 



) 



DUALMRACE 

OSCILLOSCOPE 




Q*M 0 , 0^0 

9. 

U...B RRBiJ 

JVERT IN 



I 




Mod«l8407A 



Mtiintonmiee 



Tabic t}->h Performance Teat fcont 'd) 



TEST 



1 

tcohtM) 



I r 



1 J 



PBOCEDUBE 



EQUII’MENT liEQUIHEDt 

SwoGjl Oscillutor* HP 8i50^.A or 
8G90B/8G98B 

Dlreottbmil Bridtjo, HP 8721A ( Part 
of Kit) ’ , ' 

OficllloBCopii t HP 180A/1801A/1820A 



Two BO-Ohm TormliiattonB (tnev with 8<107A) 
BNCTuo» HP Stock No; 12^0>07B1 (U027-1 B/U) 
BNC Short* 

BNC Pluir-PlUB Coupler* HP Stock No, 12B0- 
0218(00 491)* , 

0—120 dB Step Attenuator, HP 3BBD 



, AcepMory Ktl, ni* IU 168 A i ' 

PROCEDURE; ' 

CAUTION ’ , 

1 

' Do not apply greater than +26 dBm RE signal or BO Vde to any of 

V the 8-107A Input connectors or domage to the Internal co^nponents , 

may result, ■ , , ' 

a. Turn 8407A on, Sot sweep oscillator a; 40 MHz for CW operation, Connect BNC 
short to directional bridge LOAD connector. Set 0-120 dB step attenuator to 30 , 
dB, Set oscilloscope to most senslti'/e rbnge. Adjust sweep oscillator RP output for 
a four centimeter p.p , truce on oscllloseope. This Is the reference level and 

^ , represents a reflection coefficient at the bridge LOAD port of 1,0, , , 

b. Set 0420 dB slop attenuator to. zero dB, Disconnect the BNC short from bridge 
LOAD port and connect LOAD port of bridge to 8407A Input ports, one ut a 

' time, when measuring VBWR of one port, connect a BO-ohm termination to the 
other' port of the same channel, The tahlc below gives the oscilloscope Indication 
, limits for tt VSWR of 1,08 with the uncertainty due to the 40 dB directivity of 
, the directional bridge, ' ' . 



1 ^ 

Oscilloscope Indication (P*P) 


, VSWR of Port Is Within Tolerance 


Less than 4 cm 


Yes 


4 to 8 cm 


Uncertain 


Greater than 8 cm 


' No 



CROSSTALK 

SPECIFICATION: Crosstalk and residual lowdevel signals are below -90 dBm, 

’ ■ ' 

, . ' NOTE i 

* : ' ■ . I 

The amplitude and phase error due to crosstalk and residual lowdevel 
signals will be less than or equal to that shown on the graph In the 
table of specifications when the level measured In this test Is below ^ 
i ' -90 dBm. ' 
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Mtiliitonancjj 



Modol 8-107A 




7'nbh /}’■>% Pef'formanca Teat (aont'd) 




(eulU*it) 



DEBOllU’TIOisfr Tlio Input lovol to both chuimols Is sot to —10 dBm» A ruforunce level 
Is obUiinud on the display unit and the tost channel Input sljtnul Is disconnected, With 
IIF signal applied only to the reference chunneh any signal present in the test channel 
Is due to signal kmltage between channels (crosstalk) and test chanhelrcsidual lowdeyel 
signals. The test channel stgnfd with’ the Input disconnected Is measured on the display 
unit, ’ ' 



TEST SETUPS 



SWttP 

OSCILUTOR 






5WKP ' RF 
OUT OUT 



7^ 

DOUBLE- C , 

ciiiri hrn ^ 


CABLE* 1 


1 







BNCW DlRFCrl 



NETWORK ANAIVZER 



WITh'M'OlwDP-^ 
TERMI'/ATION > fvio 
'IN 






’ CALIBRATED 
POWER O'lBSdBSTEP 

SpImER*- *nmT0R 



DUAL'TRACE 

05CIU05C0PE 

ilflil 



0»« 0,0^ o| 

O 

■— * ^ I 



EQUIPMENT REQUIRED! ' 

Sweep Oscillator, HP 8601A or 
8690b/8098B ' ' 

Plug-In Indicator, HP 8'I12A 
Oscilloscope, HP 180A/1801A/1820A 
Power Spllttet, HP 116B2-00009 
I^urtof Accessory Kit'*') ^ 

of UP I iSStIA 'Acetuory Kll 

' ' » I 

PROCEDURE! 



0 - 120 dp Step Attenuator, HP 8B5D 
(calibrated in amplitude & phase at >10 MH/,) 
Two Doiiblc Shielded Cables (Port of 

, Accessory Kit*) ' t ' 

Two Bp>Ohm Terminations (Inc, with 8107A) 
BNG Tee, HP Stock No. 1260.0781 (UG27>I B/U) 



tt. Connect equipment os shown In test setup, Adjust the sweep oscillator output 
level for — 'I dBm, (Minus 4 dBm leSs the power splitter insertion loss of 6 dB ® 

* —10 dBm at 8407A Input), Connect both power splitter outputs to the,8«l07A* 

DIRECT Inputs, , , m 



b. Sot sweep oscillator for fu.l bandwidth’ swefep between 1 and 110 MHz, Set RF 
) blanking and markers off, Set 8407A REP CHAN LEVEL ADJ'swItch to lower 
position. Set 8412A BW(kHz) switch to 0,1 , MODE switch to AMPL, and AMPL 



) 6^ 



I 





I I i 



Modoi8i07A 



Miilntonimco 



Tohlf! G>!), Pfsrfoymt^twn 7V«t (oonCd) 




2 ’ ! : 

(tolU’ti) 



* OniDW BWltfh to 10. Adjust 8d07A DISPLAY UEFBRENCK switubos mid AMI'L 
VEIIMIEU' control to place the 8'J12A amplitude Imce on the top rtmtieule line. 
The displayed trace Is the —10 dBm reference. 

c, Disconnect the test channel Input slijinul, Move the 10 dB'step DISPLAY 
RBPBIIENOB switch one position up. The bottom C'112A jimUeule line Is now 
—100 dBm. The displayed trace should be below the "90 dBm ip’aticulo line. 




COMIVION MODE LEVEL VARIATIONS (AGO TRACKING) i, 

SPECIFICATlONSt Amplitude change Is <0,6 dB/10 dB step and phase change Is 
<0.8 dogries/lOdB step over 00 dB operating mngo. , , 

' ' ' ■ i.j * r > 

DESCRIPTION! The common-mode swo^p oBe|lltttor^ signal Is adjusted through a 
30*dB rouge and the oceompanylng change In the amplitude and phose troee Is oljserveil 
bn the display unit. , 



ti, TEST SETUP! 

1 ,1 i 

■" SWttP 

OSClltArOR I 

cmnM'V- VIO 

®® n 

90_0_0_0*^ 

SV^KP RF 

, , oui . out ^ 



y-CT 

DOUBtt' ^ DIRECT 

! SHIELDED ^ 

CABLE* ^ AmN-i~. 

Wim M-OMM , 
tERMINAFION 



NETWORK analyzer- 



III 
1 1 


L,ii 


1 1 





power 

SPLiriER* 



DUAL-TRACE ' 
OSCILLOSCOPE 

3(pi?n||S 

s IliuJI - 

0*« 0,0^0 

RH 



EQUIPMENT RE^dUIRED! , 

Sweep Oscillttti)r» HP 8601A or Two double Shielded Cables (Part of Accessory 

8690B/8698B Kit*) 

Plug-In Indicator. HP 8412A Two BO-Ohm Terminations (Included with , 

Oscilloscope. HP 180A/1801A/1820A ' 8407 A) ' ' 

Power Splitter. HP 116524J0009 ■ BNC Tec. HP Stock No. 1250-0781 

(Partof Accessory Kit*) , (UG 274 B/U) 

■I , i ' ' V ;! 

HP iiSbCA AcetMury Kit ' i ' ' ' , 








Miiinlciiimtio 



MoiJ«) H-I07A 
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TaDit} VVnf f coin'd) 



} 



TEST 


PROCtDiIRE ' ' 


? 

UotUM) 

‘ ■ ) 

) 

1 


PIlOOGDUllBt ' , , 

\u, CoDiioot uqulpmunt tin Hhovm (n IcbL Hulup^ Aillusl l\m bwl'up oHtillliitoi* outpuL 
luvu) for — dl3np (Mlnuii >\ dUm Iobh ))o\vor BpItUor liiKurllon Ions of 0 till *• ’~10 
dllin ut 8- OTA Input,) Connoilt both powor Hplltlur milputs to Ihu 8'107A 
DIIIEOT InputB, 

b, But Bvvt'op oHulllotor, for n'inimum twoup width id nny freriuoney In tbu 8')07A 
oporidInB raimo, But 8407A HEP CHAN LEVEE ADJ bwHcIi to lowur poBitlon. But 
8412A BW(ltHsi) BWitcb to 0,1, MODE Hwllub to DUAL, AMPL DU/DIV BWlU'b to 

' 0,25, und PHASE DEO/DlV swltob to 1,0, 

* t ^ ' ' ■ : 

c, AdjUBt the 8-107A DISPLAY llEPERENOE BwllubuB and AMPLITUDE VEIlNIEll 
oontrol to pliiuu tl)u omplltudo trnuo on n nnijor Bmtlmilu llnu, AdJuBt tbu PHASE 
VERNIER control to plnue the pboBo Imoo on tunnjor BrnUtmltvlIno, 

, d, Ruducu Ibu RF output from the Bweep Dsclllotor by 00 dU, one 10 dB Btep lit ii 
time, and note uhonKe in pbuBe und umplltude truce poBttlon ut eucb 10 dB bIuo, 

/ The umplltude truce should not move more lliun 0,5 dB und the phuBo truce should 

not move mote than 0,6 dcBrces for each 10 dB step, 

' V ■ ’ ^ ' i 

' f ‘ ' 

1 . 1 i . ' ■ . 

■ . J 

\ . , 

' ' , , 

1 • ... 

I 
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: .DISPLAY REFERENCE 1 dB/STEP AMPLITUDE ACCURACY 

1 

, SPECIFICATIONS Amplitude Accuracy is <0,05 dB/1 dB step, total error does not 
exceed 0,1 dB, i- 

DESCRIPTION! The equipment is But up to obtain u zbro dB Indication (zero volts on 
DVM) with the 8407A 1 dB/st«P DISPLAY REFERENCE switch at the top poBttlon, 
The ttccumcy of each 1 dB step js measured Bopurutely using the display unit 60 mV/dB 
' ,1 output. The tost chunnet Input level, 8407A 10 dB/step DISPLAY REFERENCE 
Bwitch und AMPLITUDE VERNIER control are used to estubllsh u new zero dB 
reference after each 1 dB step, By making each meusurement over the sume 1 dB range 
of the display Unit, any error in the display unit will appear us u coinitant error for each 
DISPLAY REFERENCE 'itep und may he calculuU’d’out, 

: '' 1 ’ ' ’ , ‘ 
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PnOCRDUBE 



HK'l’Uh 



I 5 VtCP 
05C lUl 



Nt:mDllKM<ALV«ll 






BqU)l>MENTIlEQUIllBD{ , 

Bwot'pOKclIliilor, lll’BOOlA or Two Double Bbteldijd Cables (Ptirt of 

BUOOBfBOOBli ' Aecossory Klf^) 

Pluiidu ludleiitor* I IP 8-1 12A Two' BD-Ohm TormlnuUons (lueluded with 

Osellloseo|)e»IlPlB0A/l801A/1820A 8407A) 

DO DIkIIuI VoUmeler* IIP a-lBOA/B-l-iaA I3NCTee» HP, Stock No> 1260.0781 
Power Splitter* HP 110B2.00000 , (UO 27-1 B/U) 

{Purt of Aeeossory Kit*) 0 -* 12 dB Step Attenuutor* HP ODBC 

►I'iiOmMII* Uim*M A«eM-i>y KIU 



PHOCRDUIlKt 



NOTE 



Whuu uslim ui) 8-1 12A Phase Moijottude Dlsploy Unit* perform the 
low-^level adjustment as follows. Make this adjustment with as much 
precision as possible, Adjust the Input power level from the sweeper and 
the 8-I07A IlEF CHAMNEL LEVEL ADO.* DISPLAV UEFBKENCB 1 
dB/sU*p, and AMPLITUDE VERNIER control to obtain a zero-volt 
Indication on the DVM with Uie lOdB/sten DISPLAY REFERENCE 
switch at four positions dosvn from the top (+-I0), Move the 10 dB 






front panel AMPLCAL (LOW LEVEL) control for-2V on DVM, Repoot 
this odjustment until the zero onu ~2V Indications are os precise as 
possible, - ^ I 
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) ' . 



t . Vi ! 



Miitnlunnnci} 



Mmiul fl.lOTA 




^ Tiihh If*!}, iwforn^iiim 7Wt (mmt 



; ' I 




pROCEDune 



lu Oonnuui-’ unul)*)mwijL iik :i,ho\vi) In tho U'bI- m»)Ui)k Coimout tim (ttop nUununtor 
l)ulw««n tl)u «iu) H407A toKt uhimnul DIUKCT ln)niU 

\h Sot Iho B-I07A 11131^ OIIAN LBVEti AD.I to tho mlUtllo posltlom Sot tho KWoop 
QNoilliitor for ininhnuin tiwoop width at imy froquonoy In tho B’I07A oporallnit 
ran«o* Adjust tho HP output lovol for an 8-t07A ,IlSP CHAN hBVUIi motor 
Indication in tho middio of tho ORER ATS ranito, , 

0 . Sot tho 8407A DISPLAY 11BPBIU3NCI5 1 dliMop switch to tho top position and 
adjust;tho DISPLAY IIBPBHBNCE CAL thuinbwhool for 0, 

d» 'Adjust tho tost channel Ihput lovol (noro to 12 dlJ stop attonualor at tho lost 
channel Input), B-I07A DISPLAY HEEBRBNOE 10 dU/stop switch, and AMPLL 
TUDE VERNIER for r.oro 10,15 mV on DVM, 

0 , Chock each DISPLAY RBPERBNOEl dU stop as followsi , 

’ (1) Sot tho DISPLAY REFERENCE 1 dD/stop switch one position down, 

. (2) Thu DVM Indication should ho ►-BO mV, Record tho difforonco hotwooh -50 
, )nV anditho measured voltaito as shbwn In tho Ud)lo holow, 

(0) Adjust tho tost channel Input level (1 dB stop altonuator at the tost channel 
Input), 8.I07A DISPLAY REFERENCE 10 dU/stop switch, and AMPLITUDE 
VERNIER control for Koro 10,5 mV on DVM, ' 

(d) Ropcat the above stops to check tho remaining I dU/stop positions, 

(5) If tho DVM indications are all out pf tolerance on one side of -50 mV* the 
difforonco between -50 mV and the moan of all tho roodings may ho tl* r 
display unit error. Repeat this tost using a socohd displijy unit, calculate th ^ 
moan and correct each reading to tho difforonco botwoon tlio mean and tli 
measured value, 



I 












S'll Varfonmncfi 'M (tiafU V/j 



pnooEDuni: 



tixmph of DimjAY litiFEIitmK I tW/HU>p Avcuiiwy Ttihfit 



Step/dB ' 


DVM Indication 


Error In mV 


Error In tIB+ 


0/0 ' 


Eero 


Reference 


1/1 


--10,7 


-0.3 


*•0,000 


2/2 


—60,7 


+0,07 


<+0.002 


3/3 ' 


--10,85 


‘-O.lf; 


-0,003 


d/-i 


-60,1 


+0,1 


+0,002 


6/5 


-10,76 


-0,26 


-0,006 


0/0 


-60 


?A'ro 


Euro 


7/7 


-60,10 


' +0,10 


< +0,00-1 


B/8 


-10,0 


,-0.1 


-0,002 


0/9 


-no 


Eero 


Euro 



I i 

**v\w vttiif in t)\V Ik cnnv>!kiij4i in tiu iiy \hv trnlilmtitnn focinr nt \h» mJitmi tM n» 



Add uliiLdjftilcully IhL* urror of uauh I dli kIo|) to tin* totiil of (iruvIouB steps, For lhL» 
exampFe iibovef -0.000 (+0,002) " -p.OO-l + (-0,003) <» -0,007 + (+0,002) “ 

-0,006 + (-0,006) »»-0,0X + (+0,00-1) “ -0,000 + (-0,002) “ -0,008 dl), Tl>p 
tottil error Is tlie difference between tlie maximum and minimum values, In tins 
ease total error Is -0,01 — (-0.00-1) »» -0,006 dU, 

The maximum error allowable Is <0,06 dli/l dU step and a total error of <0,L 
dB, 

'■ i 

DISPLAY REFERENCE 10 dB/STEP ACCUBACV 

J 

SPECIPICATIONt Amplitude accuracy Is <0,1 dB/lO dp/stup, total error does not 
exceed 0,26 dB. Phase accuracy, Is <0,6“/l0 dB step, totid error does not exceed 3 de- 
Krees, 

DESCRIPTION^ The equipment Is set up to obtain a ?.ero dB Indication (zero volU on 
DVM) and zero phase indication (on display unit) with the 8-107 A 10 dB sten 
DISPLAY REFERENCE switch at the top position, The accuracy of each 10 dB step (s 
measured separately. The test channel Input level and 8-107A AMPLITUDE VERNIER 
control are used to establish a new zero dB reference and the 8-107A PHASE 
VERNIER' is used to establish a new phase reference after each 10 dB step. By makliiB 
each measurement over the same 10 dB raniie of the display unit, any error In the 
display unit will appear os a constant error for each DISPLAY REFERENCE step and; 
may be ealcuialed out, 
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MuliU«mi»cu 



!' 1 ■■ 

Motlol Brio? A 



PROOI-DUnE 



Tnbla 'M (mU*d} 



SETUP: 


1 

' 1 


5Mtl> 


' '■ i 


OSClUAIOII 


i '1^ 




'•‘l 




OOUBlt-^ 


0 0 0 0 0 < ^ 


SlIIttDtD 


vio RF 


CABlt ^ 


out out 


, 



lEHMINMIW 



1 i . 



htmOBK ANALYHII 



-e ‘ • 111 1 III 

« • * I ' I |l| 

hgLJjm.M^tw r» 



\ VIO 
\ IN 



AMPIUUOI 
tiQntVWD I 



POWCft 

5mnt«* 



CAltPBAUD 

OOSoliSlIP 

AIIINUAIOR 



PC PiCJIAt- VOUWUtit 1 • 



EQUIPMENT REQUIRED 1 . 

Bwei! ) Oiidl)ulor> HP 8001A or 
BOHOD/SdOBB 

PluK* i\ Imlicttlor, HP B'112A i, 

De Dlgltti) Voltmolur. HP IM89A/B-M3A 
Powor Splltlor, HP X10B2-00009 
(Part of Atioossory Kit'*') 

M'nH of in* UitftBA A^:t:t^M 0 ^y Itllt 



1 1 ' I 

Two Double Bhielded Cublos (ParL'of 
Accessory Kit'*') 

iTwo BO-Ohin Terinimilloiis (Included 
wltb8.|07A): 

0 — 120 dB Btu;‘l Attenuator, 

HP 35BD 



PROCEDURE: 



NOTE 



When ustnii mi 8<112A PliasL* Maiinltude Display Unit, perform the 
low-level adjustment us follows, Make this adjustment with as much 
precision us possible^ Adjust the i output power level from thb sweep 
OBclIIttlor mui the 8407A REF CHANNEL LEVEL ADJ„ DISPLAY 
REFERENCE I dB/step, and AMPLITUDE VERNIER control to obtain 
tt zero-volt Indication on the DVM with the 10 dB/step DISPLAY 
REFERENCE switch at four positions down, from the top (+<10 dB)» 
Move the 10 dB/step DISPLAY REFERENCE switch to the bottom 
position (+80 dB)> Adjust 8'112A front ponel AMPL CAL (LOW LEVEL) 
control for -2,00 Vde on DVM, Repeat this adjustment until the zero 
and — 2V indications are os precise os possible, i 



II II If 



a III I III iiH 'i 




I ' I 

,Modul'B'107A ’ MuliUenoncp 

I ^ ' ‘s 



Tohh Parfomanca ToDPfcoht'd) 



TEST 


PROCEDURE 


! 

G 

1 

' i 

1 

] 


! ■ 

ii» ComiL'ul oqiilpmunL w uliown In tobt Butup» Uomioct tin* rofcrono* diaimol Input to 
tho 8-107A IlKI'’ OIIANNBL ATTEN Input Connect, tlio stop atlonuttlor between 
the power splitter und 8-107A TEST CHANNEL DIRECT input Set the 0-120 dB 
Ultenuntor U) 80 dB, Set the 8-107 A REF CHAN LEVEL ADJ switch to the 
middle position, ' , 

h, Set the 8-107A DISPLAY REFERENCE 10 dB/step switch to tlie tpp position imd 
adjust the DISPLAY REFERENCE CAL thumbwheel for 0, 

1 c, Set the sweep oscillator for minimum sweep width at any frequency in the 8-107A 
opomtiiiB ranite, Adjust the RF oiRput level for maximum power out or Until the 
8-I07A REP CHAN LEVEL meter indicates slightly above the OPERATE region, 
whichever oome,s first, 

d, 'Adjust the 8-I07A DISPLAY REFERENCE 1 dB/stop switch and AMPLITUDE ' 
-VERNIER control for zero 10, B mV on DVM, Adjust the display unit PHASE 
OFFSET und 8-107A PHASE VERNIER for a zero degree phase reference on the ' 
display unit, 

- e. Check each DISPLAY REFERENCE 10 dB step us follows! 

(1) Set the DISPLAY REFERENCE 10 dB/stop switch one position down, 

(2) The DVM Indicutlon 'should he —BOO mV,,) Record the difference between 
—BOO mV und the measured voltage us shown In tho table below, Record the 
, phase shift Indication of the display unit, , 

i ^ 

(3) Increase the tost channel input power by 10 dB by removing 10 dB from the 
step attenuator at the test channel Input, Adjust the 8-107A AMPLl'PUDE / 
VERNIER control for a zero 10, B mV DVM Indication and udjust the 
PHASE VERNIER for a zero degree phase Indication, 

(-1) Repeat tho above steps to check the remaining 10 dB/step positions. Note! 

The 8-107 A REDUCE INPUT RATIO light may come on at high test chunnel 
Input levels. If so, reduce the sweep oscillator output power to ey^tlngulsh tho 
light, ! ' 

(B) If the DVM Indications ore all out of tolerance on one side of —600 mV, the 
difference between -600 mV and the mean of all the roudings may he the 
' < display unit error. Repeat this test using a second display unit or calculate the 
mean und correct each reading to the difference between the moan and the 
measured value, 

/ . 

1 . . • ' , ^ ' 

■ ’ . 1 ' ' 1 ■ ■ _ ■ 

' . i ■ ' ■ 

1 ^ . 
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’ Miitntoiamsu i''. ' Model B>107A 



5 - 3 . Perfonnanca Teat (coHt*d) 




' C, Add ttlgebmleally the error of each 10 dB step to tho total of previous steps, Foi 
the example abovot 

f .08 + (-.02) >= +,00. 

+ .06 + (-,05) >= +.01 minimum i 

+ ,01 + (+.0-1) >= +.06 

+,.0B + (-.01) “ +.04 

+ ,0'4 + (+.02) “ +.06 

+ .06 + (+,06) = +,12 maximum 

^ . +.12 + (-,04) « +.08 

1 i ' ■ , ' i , ' 

The total error Is the difference between the maximum and inlniinunr values. In 
this case total amplitude error Is +0,12 —(+.01) “ 0.11 dB. and *he total phase Is 
-0,2’’ — (— 1.9B“) >= 1,75'’. The error per dB step should be less than 0.^ dB and 
O.B"*. The total error should be less than 0,26 dB ond O'*, 

,) I 



’ FREQUENCY RESPONSE (REFERENCE Input -10 dEm, TEST Input >-60 dBm 

DIRECT) , 

1 ' 

/' 

SPECIPICATIONt Frequency response Is ±0,2 dB and ±6 degtees, 0.1 to 110 MHz: 
±0,05 dB and ±2 degrees over any 10 MHz portion, 

' I ^ 

DESCUIPTIONl The equipment > Is set up for a calibration tfacr. The frequency' 
response Is che>,’kcd over the u, .rating range of 0,1 to 110 MHz in two bands. Both the 
amplitude ap'd phase response Is observed;,ln each bond. A 10 MHz portion of thvi 
operating re'igo is selected and the amplitude and phase response Is observed over this 
10 MHz port, on; i 

^ ■ n ■ 
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TEST 
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T, I 



. I 



Table I)'-!}, Performance Tent (cont'd) 



PROCEDUnE 



TESTSETUPt 

^ i 



: I OSClUAIOft 



NEmORKANAlVKR 



mnQ 




flf ® 


i 





,0U1 



out 



VtO 

DUE 



POWER , 
SPUirER' 






DOODLE 

SHIELDED 

CABLE" 






DIRECT 






WITH W’OHA™ 
TEl|MIHAr|ON 



. • 



Tvio 

-'in 



*• laiwui 

t' 


1 







IN 



T 

) / 

' r ' 



EQUIPMENT’ REQUmEDt 

Sweep Oedlliitoir, HP 8601 A o f 
8690n/8698B , 

Plug-In InclicBto^ HP 8412A 
Power Splitter, HP llCB2-600b9 
, (Part of AcccDBory Kit'*') 1 1 

M’anot m> 1 IU 52 A Aei:i!it<ir)r HU. j 

P)lOCEDUREt I 



\ j 

T'\yo double Khleldetl Cubleu (Part of 
Aceefiiiory Kit*) 

Two 50-Ohm Tormlnutlonn (Included 
Wlth’8-107A) \ 



uA Connect equipment as unown In the tost setup. Adjust the swoop oscillator output 
\ level for -4 dBm, (Minus 4 dBm less thepowor splIUtVloss of 6 dB » -10 dBm 
\ ot 8407A Input.) . , > 

, b. Set sweep oscillator for full bandwidth sweep between 0,1 and 11 MHz- Sot RE 
blanking and morkers off, Sot 8407A RET? CHAM LEVEL ADJ switch to lowor 
position. Set 8412A BW(kHz) switch to 0,1, MODE switch to AMPL, and AMPL i 
DB/DIV switch to 0,2B, ' , i 

■ c. Adjust 8407A DISPLAY REFERENCE switches mid AMPL VERNIER control to < 
place tho'8412A amplitude trace on the center graticule line. Slow sweep 
repetition rote until good trace detail Is present. The trace should be wPhln 14 
, small graticule divisions (10,2 dB) of the center graticule line. 
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Table Parfomwea Tetit (cant'd) 



TEST 


* PROCEDURE 

: 1 1 


0 

t 

1 

1 

1 

1 ' 

■ 1 ■ 

} 

1 

. 


I . • . , 'i 

Si5t 8-112A MODE BWtU'h to PHASE and PIJABBiDEO/mViKWItdvto 10» Adjust 
8407A PHASE VEIlNlEll to place 8412A phase trace over cunLcr Bmtleule line, If 
1 the overall trace slojics one way> the coaxial cables between the power splitter and 

the 8407 A Input connectors should be changed to equal loni^th to eliminate this 
' llnoor phase shift, Till* phase trace should be within i;2,n small (irattcule divisions ^ 
(JtB degrees) oKhe center ({rtUlcule line, ' 

e. Set the sweep oscillator to sweep between 1 and 110 MHz, 

f. Adjust 8407A PHASE VERNIER to place, 84 12A truce over cunU*r graticule lino, 

The phase trace should be within l2,o small graticule divisions (iB degrees) of the 
center graticule line, , , 

g. Bet 8412A MODE switch to AMPE, Adjust 8407A AMPL VERNIER control to 

place the 8412A amplitude trace on the center graticule line. The trace should he 
within A4 small graticule divisions (±0,2 dU) of the center graticule line, , 

1 1 • ' , ' 

h. Select any 10 MHz portion between 0,1 and llO MHz (portion with worst 

i frequency response). Bet the sweep oscillator to sweep this 10 MHz portion, 

1,' Adjust 8407A AMPL VERNIER control to place the 8412A amplitude trace on 
the center graticule line, The truce should be within ±l small i^atlcule division- 
(±0,0BdB) of the center line, ^ ' 

' j. Bet 8412A MODE switch to PHASE and PHASE DEG/DIV switch to 1, Adjust 
8407A ; PHASE VERNIER to place 8412 A phase trace over center graticule line. 
The phose trace should he within two major graticule divisions (±2 degrees) of the 

t center lihe, ; ' , 

- ■) 
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Modol 8>i07A 



Table ti»l, Verfornmm Chech Tent Card 



HuwlotU’iicImrd Model B-107A Nolworit Anuly‘/.or' ^ TesU Momied by „ 
Borltil No^ ^ ' Dtilo{ ^ 



Midniontinuu 



Doiiurlplion , ‘i 



Upper bbplt I’ertt Vtilue Ldwer Limit 




RF INPUT CONNECTOR VSWR 
lUSt'CHANNKLDIRHCT 
1U31-’ CUANN13L A'lTRN 
TEBTCHANNRLDirUiCT 
TliST CHANNEL ATTEN . 



2' CROSSTALK 
Slljnel Level 



COMMON MODE LEVEL iVARlATIONS' 
{AGO TRACKING) 

Amplitude 



DISPLAY REFERENCE 1 dB/STEP 

attenuator accuracy 



B ’ DISPLAY reference 10 dB/STEP 
ACCURACY > 



8 cn) 

8 cm 
8cn) 1 
8 cm 



Below —90 dBm 



10 dB stops ' 
0>6dB 
O.BdB 
0,6 dB 
10 dB steps 
0.8 deg, 
0,8 deg, 
0,8 deg„ 



I dB step 
0,06 dB 
0,0B dB 
0.06 dB 
0,06 dB 
0,06 dB 
0,06 dB 
0,06 dB 
0.06 dB 
0,06 dB 

, Overull 
0,1 dB 



10 dB steps 







Ampi» 


Pbttso 


10 


dB 


0,1 dB 


0.6" 


20 


dB 


0,1 dB 


0,6" 


1)0 


dB ' 


0,1 dB 


0,6" 


'10 


dB 


0,1 dB 


^ 0,6" 


60 


dB 


0,1'dB 


0,6" 


60 


dB 


0,1 dB 


0,6" 


70 


dB 


0,1 dB 


0,6" 


80 


dB 


0,1 dB 


, 0,6“ 



Overoll 
0,26 dB/S" 



















Mtilntcmimco 



Model 8d07A 




Tahk PiiYfommoc Chah Tiiiit Card (cont*d) 



DoHcrIptlon, 



FREQUENCV RESPONSE 
' oi - 11 



1-110 MHz 



10 MHz Oeyniont 



Phose 



Upper Lindt Test Value Lower Limit 



Amplitude i -I smell 

' divisions 

, (10,2 dU) 

Pliofie 12,5 smell 

divisions 
( 1 5 deg,) 

Phase I2,6smeir 

divisions 
' ( 1 6 deg,) 

Amplitude 14 smell 

divisions 
(10,2 dB) 

Amplitude 11 smell 

division 



(iO,05dB)' 

12 major 
divisions 
(12 dog,) 










Model 8407A ’ 

/ 1 



Altun/roBt I 
(Table B-6) 

1 " 

2 

2 

? ' I 

a 

1 

4 
B 

I ■ 

' > / 

5 



i 6, 



Miiinteimneo 



Table R^ti, Mlfftmenl Controh and Seha^ad ComponantH 



Roferoncu 

D<3Bl({iiator 


Name 

f 


1 

\ 

Function Adjusted 


A17R7 


+20V 


1 

+20 Vdc Pov^er Supply output ; 


1 

A171UG , 


-20V ' 


-20 Vdc Powetr Supply output 

) 


A14L7 ^ 


I’LO 

! ; 
i 


Adjusts frequency of phase4oclted oscillator for 
best BWept-frequgney phase Iqck 1 


A13R27 

' ■ 


LO LBVKL 

1 


Adjusts local oscillator signal level at reference and 
test channel converters 


A141147 
(Selected Volue) 


PLO output 


: ’ 1 ' 1 ■ ' 

Adjusts PLO output level ' 

y ' 

, 1 ■ ; 


A3LI 

I 


PHASE, , 


Adjusts phase tracking of reference channel ' 

converter ' 


A3L2 


„HiPLlTUDE 


Adjusts amplitude tracking of roferehce channel 
converter i 


A4L1 


, PHASE 


AdjusU phase tracking of test cliannel converter 


A4L2 ' 


AMPLITUDE 

i 1 


Adjusts amplitude tracking of test channel 
converter 


A8R20 , 
(Selected value) 


IF TEST Jutput 


Adjusts IF test channel output level 

! ' ' ' ' : . : 


A11R24 
(Selected value) 

^ A4RB8 
(Selected viilue) 


IF REF output 

OVERLOAD 

LEVEL 


Adjusts IF Reference channel output level 

] 

Adjusts overload circuit of test channel converter 
to switch on at a selected signal level 



I ; 

I 



,r 



i 



} 








j } ' ' 


SETUP FOR ALIGNMENT 

' 1 ' 

! . J I 

• • r 


- 1 t 

i 

sk^up osClUArop 
IIPSOIIA 

, ORNrWBWSB viOQUr 


' • 1 

'■ NthVORKANAlV«P 

PIUC-IN DI5PLAV 
viotNiiiit mpMl!A,MIJA,l 



POfttR 

5Piiri[tt 






M OHM 
KRMlNAtlON 



T 


' SPtetRUM ANAlVaR 


DCDICirAl VOUMtIER 







OSClUOSCOPt 



EQUIl’MEi>jT REQUIRED^ ' 

Sweep Oscillator* HP, Model 8601 A or 8690B/8698B 
Power Splitter* HP Part No* 116B2-C0009"' 

Oscilloscope (BOO |{Hz/60 mV) with 

lOa Divider Probe* HP Model 180A/1802 A/1820 A 
Spectrum Analyzer, HP Model 85B2A/8BB.iL/141S 
DC Digital Voltmeter* HP Model 3439A/3433A 
Adapter (subm-to-BNC) ,HP Part No, 1250-0831* 

*Piil’l<)nmM»d«l ItOSUA AKcvMiiry Kll, 



Ffgure S~l> Eijufpmunt Setup for Alignment Procedures 
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Model B407A 

I • 



>Tnbh /UtHnmnnl Prpcedm 



TEST , 


PROCEDURE AND DESCRIPTION 


‘ 1’ 

) ^ 
1 


INITIALSETUP ’ , i:' ' , , 

DESClllPTlONf SoL up and adjust Instrument for phase-locked condition^ 

PllOCEDUtlBi , 

a. Connect equipment as shown In Flijuro Homove BdOTA lop and hottom 

Srs Place the B407A on Its side ond loosen the two screws securing the 
converter assomhlles and swlnu the castlnn out away from the chossts^ ' 

b, Bet 8-107A controls as follows^ ^ , , „ . 

/ DISPLAY REFERENCE CAL Eero dB at top switch position 

M , r DISPLAY REFERENCE 1 10 dB/step switch and l^dB/sU^^ 

REF CHAN LEVEL ADJ , - ‘ 

AMPL VERNIER { 

PHASE VERNIER Miuran(?i. 

' i 1 

. . > . 

c/ Sot sweep oscillator controls for single-frequency (CW) operation at 1 MHr.> 

d>i Adjust sweep oscillator RF output fora REF CHANNEL LEVEL meter Indleutlnn 
nejir the lop of the OPERATE range, . , 

; . ' : , ' ■ ' 

' 1 ( ' ■ ■ ' ^ ' ■ - . ^ ’ ■ I 

' ) - ' J ^ 

. 1 .1- 1 ' ' . 
If _ , ; 1 , ' 

I • J ' I 

I . 3 t , 1 , 

' , 1 ‘l . . 1 * 

• 3 ' ■ • 


Tf" 

i 

' 2 

» 1 

J , ■ 
[ 


1 ' i i . • r 1 

' • * V . ■ ■ ' 

POWfeR SUPPLY (A17R7 and A17R16), ' 

! ' 1 ' ' ! 1 

’ description^ the i20 Volt power supplies am adjusted for correct output, 

, note" 

If an overvoltage of >22 Vdc occurs at either the +20 or -20 Vdc power ^ 
supply output* the power' supply will turn off (upproxlmatoly 1-5 Vdc 
output), To clear the condition* turn power off and set A17R7 and A17lUu 

to mldrange. Apply power and adjust for +20 Vdc* 

PROCEDUREt , ' , , 

0, Check for +20 Vdc +0.1 Vdc at A17TP3 with DVM. If out of tolerance* adjust 

A17R7,- , ■> / ' ^ 

b. Check foV -20 Vdc iO'l Vdc at A17TP2 with DVM. If out of tolerance adjust 
A17R16, , ! , 

, 1 , , 1 

' . - ' , ■ '!■ 

; , . I V ' ' ' 

' ! ‘ - ) . ■ , 
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PROCEDURE AND DESCRIPTION , 
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i 

f 
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PHASE LOCKED OSCILLATOR ADJUSTMENT (A14L7) 

DESCRIPTION} Tlje output of AlO Is first djocM to ho suro th« RP' output Is i 

Bufflojout for proper phusoi-look oporutlon> T)io phusodoohoi) osolllutor Is thou 
udjustod to produce ti 278 Itllit IF signal from the tost and roforeneo convertors A3 
ond A4> When the phasedockod oscillator Is adjusted near the correct frequency 
(190,722 MIT?.)* a phase detector locks and holds tlm- oscillator, producing a 
; constant 278 kllr, IF signal, T’he oscillator frequency Is adjusted for a correction 
voltoge of approximately 0 Vdc, T’bis places the natural frequency of the oscillator 
In the nilddle of the co))ture range, 

PROCEDURE} « 

i 

tt. Check output of A16 VTO Amplifier Assemhly as follows! 

1 ' 

(1) Disconnect coax coble from A6 Assembly eonnectorTobeled VTO OUT 

(accessible under swing out converter casting}. Connect Spectrum Analy^ 
zor Input to VTO OUT connector, > 

(2) Set Sweep Oscillator for single frequency operation and slowly tune 
' ttiiross high range to 110 MHz, The signal level at VTO OUT cormector 

should he greater than +2 dUm across VTO range to 310 MHz, Note; 

, Signal levels below 0 dBm may cause phase-lock problems, 

(3) Rononnect coax cubic to AlO Assembly VTO OUT connector, 

1 b. Bet 8407A controls as follows! , 

' (1) REF CHAN LEVEL to bottom position, 

< (2) DISPLAY REFERENCE 10 dB switch two steps from bottom position - 

' , (3) DISPLAY REFERENCE 1 dB switch five steps from bottom position, 

c, Sot Sweep Oscillator for single frequency operation with output level of ->1 
dBm (— 10 dBm Into 8407A), 

d. Connect one oscilloscope Input to 8<107A rear panel IF REF connector, 

, Connect the other oscilloscope Input (using 10;1 divider probe) to AM 

Assembly PLO TUN pin on A6 Master Board, Notot If dual truce oscilloscope 
Is not available, connect DC voltmeter to PLO TUN pin, 

c. Adjust' A14L7 tuning slug to top of coll form. Slowly adjust tuning slug In 
' until signal ot IF REP output Is a 278 kHz (3,6 microsecond period) slnewave 
and dc voltage level at, PLO TUN pin Is —9 Vdc 10,6 Vdc, 

i : , ‘NOTE ' ' 'i ' 

, i 1 

Once A14L7 ls‘ adjusted, tt is important that the tuning 
, slug remoln fixed, Therefore apply a small amount of 

glue (such us ^’Q-dope*') on the tuning slug, ) 

f, GluetuntntjislugA14L7 In position, , 

, . • 1 ' ^ ^ ' 
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Mnlntummi-'o 



Model B.107A 

'•i. 



fable l)>b\ Alfgninent Pwcedure fcofiPd) 



T^8T 


PnoCEDUnE AND DESCRIPTION ' 


4 

j II 

i 

1 

t ' , ■ 


i| ' ' . 

local oscillator signal level adjust {A13R27, A14R47I 

1 

DliBCUIPTlONt PhuBuJoola'd oBullIator A14 and ALC ampllfte)* Al3 m‘o adjUHled to 
obtain tlie eoirecL level of Local OBcillutor Blwnal to converters A3 and A>L i 

! 

PROCEDUREt 

, a. Cbook output of AlB LO Mixer Assembly as follows^ 

(1) Disconnect coax cable 'from A6 Master Board Assembly eoimeetor labeled 
LO-OUT'TO-ALC, Connect Spectrum Analyzer Input to LO'OUTVpo*ALC 
conneotorf ('rids Istbeoutputof AIB^) 

(2) Bet Sweep Oscillator for slUKle frequency operation and slowly tune across 

' ' high rani?rf to ilO MITz» Tbe sliinal level at LO-OUT^TO-ALC connector 

should be -30 to -40 dBm from about X,3 to 110,2 MHz, If necessary* check 
’ AM Assembly . output at A6 Master Board Assembly connector labeled PLO 

OUT^ PLO output should be —13 dBm i 4 dB, Select value for A14R47 to 
obtain -13 dBm slRnal level, (Bee FlBure 7^14 for component locution,) 
Typical ronijo of values for A14R47 Is Bll to 7(50 ohms. Reconnect PLO OUT 
and chock opin for —30 to — >10 dBm at LO-OUT^TO-ALC connector, 

• ‘ ^ 

(3) Reconnect coax cable to LO>OUT-TO'ALC connector, 

b, Disconnect coax cable from A6 Asiembly connector lobeled LO-TO»GONV, (This 
•Is the output of A13,) Connect Spectrum Analyzer Input tc LO*TO-CONV 
connector, 

i * ^ 

c, With Sweep Oscillator set for single frequency operation, slowly tune across high 
' range to llO' MHz, The signal level at LO-TO-CONV connector should bo 0 dBm 

±2 dB from 1,8 to 110,2 MHz, If necessary, adjust A13R27 for signal level of 0 
dBmt2dB, 

d, Reconnect coax cable to LO*TO‘CONV connecior, 

1 • ■ ■ , . ’ ■ I ' 


i 

B 

. i 

1 

1 


i 

CONVERTER amplitude AND PHASE TRACKING 
{A3L1,A3L2,A4L1ondA4L2) 

DESCRIPTIONt The reference' and tost converters are adjusted for best amplitude and 
phase tracking over the entire band. Correct' trucking Is Indicated by horizontal 
' , amplitude ond phase troces on the 84 12 A, 

. ' 1 ’ ' 1 

PROCEDURE^ ' 

1 ; . ■ . ' '1 

NOTE 

; ■ ' t ' ' ■ 

If the display plugJn used Is an 8413 A, connect oscilloscope vertical Inputs to ' 

8413A front panel AMPL BO MV/DB ond PHASE 10 MV/DBG connectors. 

Also connect Sweep Oscillator SWEEP OUT to oscilloscope external hori- 
zontal Input, 
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PROCEDURE AND DESOniPTION 



Oi Adju«t timplILutlo ImckhiK o« followHl 

5 1 

(1) Sot Bwot!)) Ofiullliitar for wldwt (FULL) swouji wltltli oil htsli fmiiioncy 

i*uiigowlUionout|mtluvL»loP'-i)5tJI3nu ' 

) 

(2) Swupt iimplltudti dispitiy Klioutd not vnry mom Hum 0*2 dli iiLtoxti riuiKUt 

If ndjUKt A>1 L2 und A2IL2 foi* duHlriHl rL*iipoi)KU» 

(3) But Swoop OHollldtor foi* wldost »woop width on low froquunoy 

1 (4) Bwupt innpllludo diupluy should vnry loss' ihtin 0*2 dIJ noross froquonoy 
mii|{o* If nocosstwy, tidjust A-IL2 und A3L2 for dosirod rosponso* If 
udjustmont is inudo, ropont umplitudo irnoldnu udjnstinonls until no 
further udjustmont Is required* If unuhio to obtuin loss than 0*2 dU 
vuriatlon, udjust A13R27 till«hlly und ropout mnplltudo truolduB udjusL 
I mont* If A10R27 Is udjustod^ reohook Loool Osolllator BIqnal Lovol 
AdjustinonLTost'l* 

b* Adjust phuso trucklnti as followsf ' 

' ' ' ' ■ I ' 

(1) With Swoop Osotllutor sot for widest swoop width on low froquonoy rmiKo,, 
the swop(. phase display should not vary more than four doj^roos aoross 

I froquonoy raiiiio* If necessary adjust A4LI and AOLl for dosirod rosponse* 

(2) Sot Swoop Osolllator for widest ^weop width on hf|{h froquonoy ranito* 

' ■ ’ ^ ' r: J , 

(3) 'I'ho swept phase display should not vary more than four donroos across , 
frequency runKo. If necessary, udjust A-ILl und A3LI for dosirod 
rosponse* If adjustment Is made, repeat phase traoklni? adjustments until 
no further adjustment Is required* 



NOTE 

If unable to obtain less than four doemes variation on hiith 
< friquonoy ruiiKo, udjust A13R27 sliptly and repeat both ‘ 
amplitude and phase traeldnq udjustmonts* If A13R27 is 
adjusted, recheck Local Oscillator Signal Level Adjustment, 
Test 4* 



1 








Modul B-107A 



ViWdtf ('com 

» ! ' ’ 



Vest 


pnoOEDUnEANDPESDniPTION 


0 

\ 

> 


REFERENCE AND TEST CHANNEL LEVEL ADJUSTMENT (AORZO nml A11R24) 

DKBCIlil'TIONt Tim yofcmiico c|mmu?I IF output Ik ndlUHlcd hy ticlcutlim Ihuvtduc’uf 
t))o fcudlniuU rcKlKlor lu the ►fofori.'ncc chimud AOC umpllrion 

IM10CI2DUHI?( 

10 Adjust B-l07AcoulmlB{)H folluwiit , . 

' ’ 1 ■. 

(1) IlKK CHAN LMVKL AD.) to middle postUou. / 

(2) DIBFLAV HI3FK11HN0F 10 dU switch to top pos|tlom 

(B j DIKFLAY IU3FKHHNC13 1 dl) switch four slops dowu from top posllloio 

' I), Adjust Swoop Osolllulor for slu«lo froquonuy oporatlou with an output lovoLof 

-BBdDm^ 

5 \ 

o» Connoot DsoilloBOopo to B407A roar pauol IF RKF OUTPUT, Tim slKual ampIlUido 
should ho l.'l iO.BV poak^to.poak, If.uocossary, soloot value for Allll'Z'I to ohUdu 
Iho dosirod sti^ual loyol, Typical ruU[jo of values for AUI12>) is U),2K to 121K 
' ohms, , ' 

1 d, Connect Oscilloscope to B-107A roar pane) IF TKS'l' OU'l'PUT, 'I’ho slitna) 
amplltudo should ho 1120 mV i-IO mV, If necessary^ select Value for A8I120 to 
obtain the desired slimal level. Typical ronijo of values for ABH20 Is lOK ,lo 2tn< 
ohms, : 

' . j . . 1 • 

i ■ 1 , 

; , 1 


♦ 

7’- 

■ 

) 

1 

1 


' i ^ ‘ ; 

OVERLOAD LIGHT ADJUSTMENT (A4RB8) 

DESCRIPTION t The sIkiiuI level that causes the ovorload lliihl to no from off to on Is 

chocitod, A resistor in overload amplifier Is channed to obtain the corroct swltchinn 

raniio, ' 

» , 1 

PROOKDUREt , , , , 

i 1 ’ , ■ ' 

a, Install a UNO lee In uW channel botwoon Power Bnliltcr and 8-107 A TEST 
CHANNEL DIRECT Input, Connect Oscilloscope to UNO, lee, 

1 . 1 1 

b, Set Sweep Oscillator for slnnlo frequency operation on the low frequency ranne. 
Adjust output level for 200 mV peak-to-pealt slnnal.on oscllloscone and then 2R0 II 
my, 'rhe.UNCAL REDUCE INPUT RATIO Itnlit should he off with 200 mV Input 
and on with 250 mV Input, If necessary select value for A-IRBB to obUiIn desired 
Indications, Typical ramie of values for A-IR5B Is lOK to '12, 2K ohms. 
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SECTION VI 
REPLACEABLE PARTS 



6 - 1 , INTRODUOTION 



0 ^ 2 , This Bcctton conUitiiB Infattmitlon for onlurinij 
rcpiucomcnt ptirU und »Ba>mblicB> 'I'ablo 0>1 pro'- 
vidtts urt Index of reforoneo deHlunutlons tind 
nbi)rcviationB ubocI In Ihc replueeubic purU 
Table |b the replaceable portB,llBt In reference 
dcBignator orders ,ThlK list eonta,iiB r*omponcnt' 
description, port nuinl)cr, and atl)cr Information 
necoBHary for ordering ports. Table G >3 provides 
code number Identification of manufaeturors, 



Q- 3 , ORDERING INFORMATION 

fl«l. To obtain replacement parts, address order oji 
Inquiry to your local HewletbPaehard Field Office 
(bcc |[ 8 t| at rear of this manuar for addresses), 
Identify parts by their IlewletbFachard part 
numbers, 

0 ‘B,^ To obtain a part that Is not listed, Includes 

a. Instrument model number, 

b, Instrument serial number, 
e. Description of the pan, 

d, Function and location of tlie part. 



Table Reference DcHlgnatorn and Abbrevtathm Vmd (n Parut Ust 



coMPa 

CONN 



BLECt 

bScap 

BXT 



<• »w<maty 

«• molor 

■ l)|l»(!»p 

>• c»p»cji«)r 

■ e»UPl«r , ! 

■ dtlaplirtc 

B likvIctttJtnftnniUimp) 
« m(ic rlfcironk p»H 



thipvrci 

tulotniiUc kinevncy 
ci)h>hl( 

umplirUr 

frtquoiey utcill*, 
lor 

i ieryUlum Kupntir 
lIMer ItMi) 

a', 4 * 

UKckwijril w»y» okU 1 *> 
a>r 

c»Unt«rclocltwlie 

Ktrimic 

cKMineiinourttMhly 

ctxtOckat 

common 

eomputillon 

complete 

comircior 

cedmium pktc 

cjti|)ode>r«y tube 

clockwlw 

deyoeud yetbon 

electrolytic 

encipculetcd 

extcrnil 



(let lietd 
FUlliterheld 



lllUdO") 

terminlum 

(leu 

iroutultcd) 



UBFlJItENOe DEBIQNATOItB 



feck 
reley 
Inductor 
loud ipcekcr 
meter . 



microphone 
meclienlcel | 



'B treiiMetor 
B rcelktitr 
B tlie»m|tlor 
B iwitcli 
B treniiohner 
B Icrmitiel boenl 



[I^WAsn 

too 

IPF 



tBTKUl 

fBTOX 



Icfll pdH U 

AUBItEVlATlONS 



B telt point 
B Inleyreted 



iienriei 

iierdwere 

lieeeyonel 

mercury 



Intennedlete freit 

Impreineted 

incendeiceht 

ncludeli) 

ntuletlonted) 

Internel , 

kilo B lODU 

eft bend 
Ineer taper 
ock tvadrer 
oiarlthmlc taper 
our peu alter 

mini B iq*a 

me(B io<* 

metal aim 

metallic oalde 

manuracturcr 

meya llertr 

miniature 

monientary 

metalieed 

aubktrate 

mountiny 

‘‘mylar’* 

hanotie'C) . 
ItormaUy cloicd 
neon 

nickel plate 



nteyrated cireult 



• normally open 
B nondnal 
B neyative poaltive 
rero trero tent* 
perature coek 
ticlent) 

B ne|tatlve>pokltlVe, 

, neyative 

B 'not recommended 



for field re, 
placement 
Bthot keparatety 
r replaceable 

» order by 
deicriptlon 
• oval head 
B oxide I 

B peak 

B panted circuit 
B picotaradiB lo-ld 
laradi 

B peak inverie 
VoUaye 

B pokit veneyative,^ 
pndtlve 
B part or 
■ polyalrenc 
B porcelain 
B poklllootil 
B potentiometer . 

B peak>to>peak 
B polr l 

B peuk ’vurkInyvolU 
eye 

B recUtler 
B radio rrcituency 
B round head or 
rlylit hand 



B vacuuin tuhtt, 
neon hull), 
plmlocell, etc, 

B volliye 
reyulator 

■ eable 

• Kicket 

• eryiiai 

B tuned riavlty, 
network , 

B rack mount only 
B rooPmeaii k)|Uare 
“ reverkeworkiny 
voltaye 
B kloW’hloW 

B kCtCkV 

B kelenlUm 

B (HJCtlonll) 

B kcmlconductor 
B kill con 
B I ver ' 

B klhle 

■ rpany. 

• kpeclal 



Slalnleki kteel 
«pllt rloy 
kfeel 



tfOitalum 
time delay 

Ijltt 

titanium 
toleranee 
Irlmmer 
travellny wave 
tube 

micro “ to’** 



variable 

B dctvotklny vnllk 



B wattk 

B wotklnylnverw 
votlaye 
B.wirewuund 
» veithout 



I 



6.1 






Repliccutile i’iH> 



Model mih 



Tohk neploctmffh P(tH» 



Rcforonoo Rp poi-t (Mumbor Qty 
DoslonDtlon 







omoM.onl» 

dH 4 DT>K 0 l^) 

DUO'fMr 

oiao-fl^o 

o{ko>irri», 



a Ua>ffM 
oUo-NAk 

dlM'lifcor 

1 1 U 'OOM 
io|>aoM 
fo|»ODO 
•fOi-ODM 

cfria»TMc) 

0»1fl-74Pe 

oa<M>)aait 

oaia-Taoi 

aafP'TtOD 

eait'rtda 

o»ia*nit 

UM'OUe 

MSio-aadO) 

aiM);>adO>e 

o|i«o?>MUa 

oHO'Oial 

lio}-oo?e 

bo}>ooa 

! [nl-Uu 

'UM»ad|o 

laaixiaqi 

(aaa-Dorl 

ota?»o*ita 

o;aT>oa»a 

0?5l»04^fc 

oriT'daai! 

oaii'oggt 

DTtT'Paat 

4Ta;*oaae 

ultfg>>a}a 

orsr-uaag 

oT>r»ogg» 

litft’ORor 

ebgnT-wosg 
abaPT-MUb 
0(40-0 roi 

0(4ll-0g0D 

0'kD‘iaitQ 

OlllO-OJOl 

Dkfto>>»r 

oIm -1040 



tMa>o<;a 
|;w-o»m ' 
(tto-ogga 

0*407-00 I'll 

« 4 )-aoj )0 



■ 



Dosorlptloif 




riiuhr bMtl IWpCH bUY 
*bui).r oo 407 - 4 ooi 4 t bt| 



blRDUr 0**0>'i0O 41, ««l 
ciFu) cm a .4 m fobvBtn 
ciMD cm »a ff toovriCM 
ciMC ciiij^g (ODVocw 



MdUiMi mclimct 



Mmo 

M 4 b 0 ( 
T( 1 I» 



e* 7 >i 7 Ci 

eiill 



>b ff »i anoVPCN 

lEse 



niieitii.[cno uok>/kY 



DOM/lV 



!t»ll KS !;i!!C 3 E S:!! |!» 
!l!iS »i l;lt!l! EE :!l! liiC 
tl (!8 M UiT.Sr.;|l’|!K" 

;i!i 8 »s i:i;i a :;[! !»: 

eaWcrobi (4 co^mcTb 



COhhtCYDMpC [t l>(N 
Mub eaRtt »iYt 
turn *m »M> 

Ol40T-MOlk( J| 

ctrao ii>tcY (»o U7 lot 



BOipit mciaNoe 

»VOCY 



UtOObtblllCNN (OOH4/U 
K oBpuk CON mom/Iv 
oioptiiibimoaNfi »» (v ti 
coSKierntifYC ipoc^MDM j 
coNNuronu NOM hau coI 



0 ) 0 pci|lbMliUaNN 

cahJt{oMMNoEc*Hil.l 

Ifliltl [!;{!!»»!! 

uni»ti NYNiljEUCriD 
mrapmir ctH jo, on i 
NIFUO NpT kOOH t> 






|itF»U Ncr M.N I 
MkCDNKiNOtl) om 

ilirgp H»Y rt-N > 



.»CMB PWN (NITOI 
.kt»B rbDK pNjlji 
.tcrio 7bO)i iNijOai 
0 ,OK DHK (I Uiv 
iDOH mm »b l/i« 

iiT 0 )m u (/aw 

’UC(N(NT ' 



tEirnEup 

btYiip Mar am {,<i*n pkn ki I/in 

MYip «T /IN 10,01 mm »» l/»N 
M/ao NtT /IN looK mm |i l/iw 
MY/p Nir aa »/o pim at m . 
atrap Ntr i-U jo, ok mm u /in 
K irao Hit hN |o,dk uim It I/in 

KICO&NEtub NtNimclNINr 
KPatl VtaNIM AUV I , 

Kcmiii.7 o«40T-»ooa/t Mtmiata aacH 
cmab NICA 110 tr 11 

naap atca no nk at 
caaao cm o,i ok idi »mN 
ciaao alter a»o ua (ot iiyIxk 
orap NICK too aa a« 
ct/ap CM 0,1 or /» tavocN 

coNNacTuaiap ao-oim ic«n on tw 
cnNwcroMKl- ao-mm icmn dh rm 
eoNNKtPMNt ao-mm acaiK on rraa 

wiatPifAh 



KMCACININr 

a AUV I, , . 

ir-«0oaa, Mouiaca tacHANoa 



iiiaial 



aertp rauN aNiraa 
acrcu MON inuoiI 
a, IK mm ti i/iN 
Ilk mm It t/iN 



K»/aO>Cr KN 4a, IK PHN 11 I/I 
Kifan Npt piN Pb mm It l/ii 
Kiaao Nir hn (do mm it i/in 

KMAD Hat /I.N (K mm it i/in 
K iriD Ncr tin [,aik oim jt j/i 

:tti: !!! ( 1 ; it;ce ss ; b 

KiaaP Ntr riN aaaa mm It 1 / 



Mfr Part Numlw 



0l40r-A0014 
01401-10111 
iDi-Nao-a,4 M. , 
IDl-OOO-CPHU-lVll 
iDl-DOD-COmi-l/IC 

loi-Doo-cusn-iaoj 



aai-oop-cp(o-i 4 oa 

loa-DOD-coeo-iaoi 

ifli-ooo-coM-iaoJ 

fp aaar 

ri' pat 

0111-7400 

0111-7401 

0111-7401 

OAll-IAOj 

0111-7401 

0411-7404 

0411-7100 

0411-7404 

0411-711} 

ao4C'oua 

oaiao-ioDoi 

01407-40017 

iaDo[oaaioiiA 7 -P 7 i ' 

Eg iis; 

iaiol>i-ia . 

lill)>aoip 
(ita-aoal 
1414-00)1 , 

0717-0441 ' 

0717-0441 

0411-1441 

0)47-0414 

0717-0447 

04lil-OOll 

0747-0447 
0747-0444 
0411-1474 
0 747- 04 47 
0)47-0447 

U74-0D07 

01407-40017 

0i4p7-40|l4 

a0Nl47)1l-J|C 

aoNiarail-Jic 

IC 47 A-CNL 

(400104410)147-071 

ol4o-77or 

)C4IA>CNI. 

40-041-4410 

40-041-4410 

40-041-4410 

01407-00071 

liat-ooio 



1114-00)1 

ll94-007( 

0411-7440 

0411-1411 

0747-040( 

0747-0110 
0747-04 II 
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Description 







Mf^l) Htr ftM lOIK mm U WIK 

MF 70 hEt hh }■>> nim ii uiw 
ptMO hit rLH mI mm u l/pm 
HIF 7 U Hrr KH mm U uik 



ptFFO htr KH nr mm u l/pm 
H iFFu Hrr Kh ppI mm U uik 
A»F) i|} Her rtH )»p>k mm re \m . 

ereri) ntr eu upth oiim it r/iw 



ereri) ntr eu f»«rK oim kt k/iw 
erreo Her eiiH uafk mm tt i/ph 
eirjip Her flh mm ki win 
NW io Her p[.M pD>e oim kt win 
N wiu Her M.K nr mm ke k/iw 



H iOff) mm ki WIN 
H pD>e oiiH kt keiN 



KwiD een k 42 »e rum p»it k/iN 

Hino FkH kie»i mm ewii k/iN 
HWND rlH [>Wy 5 n m o»»t k/iu 
HWrir HH UU7 oim a»m k/iM 
HtMo Her nn n»k» mm own k/«u 



HkH iie»i mm own 
riH [>wye oiM o»n k 
HH uew oim own 



MMt) Her rkH nrwo mm own krtw 
Hweo Her ptH »w», mm own k/iu 
Hwm Her eeH ek>kk mm own win 
NWND Her FLH v»wi mm own win 
NWND Her, rLH >(»> mm kt win 



Her FLH 
Her eiH 
HW rfcH 
Her HH 
eiH we» 

Her Fk.H 

tt? 

Her ekH 
Her FLM 



rkwe Dim own k/iN 
•mwe Dim own win 
ik 4 k Dim own win 
mwn Dim owtt k/iN 
e mm own kr*N 

)IW Dim kt WIN 
1 Dim own w*N 
ewkH mm kt win 
kwkH mm kt WIN , 
kH mm kt WIN 



MFip Met KH III mm kt kriN 
Hwib Her KH kwiK mm kt Win 
KKD Her KH m Dim kt i/in 

tl!f! tS[ fK lii'rii'.i!!* 

MHNo Her HkH no dhh kt k/iu 
HWNii Her rkH irw c,m kt kriN 
NlKI) Her KH TID Dim kt kKN ^ 
KKD Her KH ekw mm n k/pu 
HteiD Her KH aw mm n win 

HkKu Her M.H kwiH mm kt k/iN 
MKD Her fCh u mm kt win 
, Hwib Her FkH k«m mm kt,k/iN 
NwiD Her riH irin oim kt k/iu 
HkKD Her eiH eiWH miH U Ikn 

HWiD Her riH rwof mm it win 
H wep Her f[h kwa mm kt win 



HWID Her FLH 
Hwkp Her rlH 
NiKp Her KH 
HIKO Her KH 
KKD Her KH 



WIN Dim kt k/IN 
K mm kt i/iM 
Won Dim it kau 



KKD her KH lewH nm kt kriN 
tWiib Her KH ikWH.Dim it kau 
HiKp Her i>LH ewTH'itm U Ipin 
H kKb. Her pU iiwk Dim it kan 
ricroNV iiLecrkb Ker 



KKb Her 



KH kH Dim kl kp 
KpHD Her rLH kH WiH it k/IN 
HiKD Her rk-H Lew mm kt kat 
leiDisiMeLDkNo , 

MCDNHeHDiD NcmeeHtHr 

HeiDlllIktLDIHS 

lecDHHchiDiD leKuiHtHr ' 

HWIII 6 IUILDIHO 
HkcaHHcHDeo HepkictHtHr 
eeiDisiikeLbiHo , 

eecchhihDtb etrLAtiHehr 

HWCMonuiLe iKAHcep 
HecTimH loao mr i 
leeuiLr oiior-iooii* iteuiHK crtiUHte , 
ciKO Hr ow ur lot iodvdcm 

NicOHHtHOeO KI’LAttHl'lt 

ckKD Hr o.k ur ko* roovocN 
HicONHCHDtb HtpLlCeHlHr 
D|DbKtlLkCOH koo r)v n 
plooeakLkcDH koo rtv a 




birru nr o>i ur io> 
HecoNHCHoeb HepklceH 
D|DbKtlLkCOH koo r) 
DiooeakLkcDH koo rt 



Mfr Port Niimbor 



onr-Dur 

am>iin 

oitaine 

o/>r-oikt 

om-knif 

Dm>koti 

om-kcii 

anr-oioa 

orsT'Oioo 

aitt'iiii 

oiti>noi 
i am*rior 

oiti'rioi 

om»riDT 

om-skti 

oniaiok 

'Oiti>»kn 

mmi-eiie 

om-iiti 

OMI-)IJ» 

Oltl'll H 
om-lai 
om-fkie 
Oltl-llOk 
Diti- ’ior‘ 
i 

cMi-nn 

oni>rior 

cni-oon 

onr>otri 

onr>oiio 

, oMi-mi 

06 M- 00 IJ 

om»o*rk 

oi>>iia 

om-oikt 

onr»eieo 

onr-Dkkk 

,or>T-oiro 

'onr»om 

o»n»iin 

onnour 

onr>-ofio 

oni'iki) 

oiti'ikn 

oin»ikn 

onr-oiio 

onr»oikr 

OAII'OOI} 

<om>oao 

onr-oiei 

onr-ou» 
Oltl-tklO 
,oni>nio 
' om- 'k« 



onr>Dao 

onr>orio 

onr-okki 

J6K1D-M-II 



9i>no>n‘ia 

ei-no-«»i« 

1 1 

n>no-Ki>ii 



kOlkll 

aiior>»Dpa 

Qiior>iokkr 

ktrpioiw-rre 



ktepkoin-pn 



h'n* fiikriitkOekipii to klili ii't'klim fur unWriiiit Inrunniitloii 



I 

















Model Wm 



nepliciabje Patls 



Roforonco 

Doslonation 



HP Port Numbor 



Tahtu Hcpiaceabh Part» 
DosoHption 



:iVlfr 

Code 



Mfr Port Numleor 



AbHAft I 
AbUTA: 

AAAbf# c I 

Ab>**<* I; 

AAibhA 

AbbAlo'^ 

A*»AUA 

A*'*AIM' I 

/aU«', a 

Ab«d »A 
Ab«A »« 

AbbA A A I 

AblAUb 
AbliAb 
AbbA u A 
AblAtbb 
, AbtAkeA ! 

AbAAlkB 
AbAAklA 
AbiAMb 
AT 
'AT , 



k<)dl>oiot) 

(lol-ono 

abAor-bodkA 

OUO>}Olb 

OkbO-kOkb 

k»»k-kbOA ' 

kTbOOITli 

kTM-nm 

kMO'OIII I 

OTAT'OAAT 



pbk'TTn I 

Ink-TTIT 

[»k-T»l 

kilk-TMT 

mill 

ItUkTIk 

kMk'TTI) 

k2^k»TklT 

.lAk>T)>T 

ifbl'TTn 

llAl-TTBk 

iTBk-OAT* 

U9k-OAT» ' 

UBk-TUT 

kT«-TJ1b 

kT»k-0AT» 

kTAt'OATA 

kTlk-OATI 

Ink-OATI 

OAAOT'bOBkk 

OTAOT'bOkOl 

DkBO'TTOb 

OlM'kMA 

DklO>OtTI 



okan-kTAi 

OllO-WA> 

oua-lTA» 

OUO'NOA 

okiO'kMbt 

OkAO-kTAb 

dklO'kTAb 

akig>kTAi 
OkbO-kTAl 
OkbO'DAfk 1 

OklO*k>Ab 
OkbO'krAb 
OklO»kTAb , 
OklO'kTAt ' 
oho-kTA) 

T 

OklO-lTAb ‘i 

OkM-kTAA 

OUO'kTAb 

dlAQ-okb) 

C|IO>TTOb 

Of'bO-TTAT ’ 

dkbO-TMk 

Okbq-ATAA 

OkbO-TiOk 

OkAO'OIDt 

OkbO-TkTA 

OkbO-»Tb» 

OibO'TJAA 

WOk-OMA 

kVOk'OOkT 



kiohookb 

kA0k-OO» 

kAOk'flOTA 

klOk-OOTT 

satd>oaaA 



plODTtbiLICQtk koa bkv )A 
bianeu LicoN kao i> v u 
thont pAhik. wHtH «»y 
ciPTD ciK saaa PP »io>Tot toavocM 
ciPAD c(P boQo PP *aa>)ot toovdcu 

tONhtCTOAM'C PDCe k ADH II tONTAtT 

CDKNltTOPlAP So-oilfi bCpIM ON TVPt 

tONNItTOAIPP BP-0*tlk ICPIN ON Type 

CONNetTOAIPP Bp-OHH IC«M ON Typt 

AlPAO HIT HH ko.OK Dim kl k/IM 

NOT AlbkcNID 

CONNIttOPIPC b TONINO Type CONTACTS 
CONNtCTObIPC 1081 b PDAS CONTACT 
CONNtcrOAkPC b TONIN 8 TVPt CONTACTS 

coNnectoaipc lock b pdak contact 
connictoaipc b TUHkNs Type contacts 
coNNecTDNipe'b TUNkNc type contacts 
CONMCTUMPC A lUNINO TTPI CONTACTS 

eoNNtcTOAipc b TUNtNs TTpe contacts 

CrNNICTOAtPC el»e b POPA CONTACT 

cDNNecTOAkPC b TUNiNc Type contacts 
CONNICTOAIPC b TUNIN* TTPI CONTACTS 

coNNicTOAiPc east b pqak contact 
CONNCCTOAIPC II A b) kl contacts 

CONNTCTOAIPC II A b) kl CONTACTS 
NOT miONID , L . J ' 

CONNICTOAIPC IDOe b POAA CONTACT 

CONNICTOAIPC Ebee b poak contact 

CONNTCTOAIPC II, A b) k* CONTACTS 

CONNICTOAIPC IP A bk il CONTACTS ' 
CONNICTOAIPC It A b It CONTACTS 



CONNICTOAIPC Ua bi kl CONTACTS 
PAOCpAHNAALE kP ATTINUATDA ASST , ^ 
AISUILT 0»bOT*bOOkk* AIoyiAIS lACHAN#! 

CIPAD ILICT bO up lot byoCN 

ciPAD eucT ks UP kat lovocw 
ciPAo eiecT It UP kai kivocu 

CIPAO ILICT IS UP kOA kOVDCII 

CiPAb ILICT 0,k UP kot kSVDCU ' 

CIPAO ILICT oa UP (01 IsilOCN 
CIPAD ILICT 0»k UP koi ksyocw 
CIPAD ILCCT 0>k UP kot isyocw 
CIPAO ILICT bO UP kOI bVDCU 
CIPAO ILICT kS UP koi lOVDCW 

CIPAD ILICT IS UP kok ipyocN 
CIPAO ILICT kS UP koi IDVDCW. 

CIPAO ILCCT o.k UP kai kbvecU 
CIPAO ILICT o.k UP kOI kSVDCU 
, CIPAD ILICT L.o UP kOt kTVDCU 

CIPAD ILICT IS UP koi lOVDCU 
CIPAD ILICT kS UP lot lOVOCN 
CIPAD ILICT IS UP mi lOVOCN ) 

ClpAD ILICT D.k UP kOA »9VDCU 
CIPAD ILICT 0,1 UP koi ISyOCN 

CIPAO ILICT IS UP (01 lOVPCll 
CIPAO ILICT Is UP kot lOVDCV ' , 

CIPAD ILI'.T ks UP kot tOVDCU 
CIPAO NIC. \ It PP SI I 

CIPAD eLet\ bo UP lot byocu 

CIPAD CIA b.T Vp SOOVPCM 

CIPAD HkCA Sk PP St i 

CIPAD CIA A»f PP SOOVDCU ,,1 I 

CIPAD NICA sk PP St I 

CIPAD H(CA b| AP St ADOVDCH 

CIPAD NICA kO PP SI kODVDCM 
I CIPAO CIA b.T PP SOOVDCU 
CIPAD CIA b.T PP SOOVDCU 1 



SblW 
IbtIV 
BbtIV 
< SbtlV 
IIS ID 

tIblO 
tmo . 
sbiav 
Sbtao 
Sbtai 



Ttlll 

TlkSb 

Tival 

TlkSa 

OOISS 



DlODEISkLICDN tOONA SDUV 
DlODEISILICON lOOHA SOUV 

OkOOIlStLICDN tODNA SO(«V 
DkODIIS LkcON lODNA SOUV 
DIDOIlSILkCDN IDOHA SOUV 
DIDDIISILICON lOONA SOUV 
AILAVlAieO, 

ACCONNINDID AIPLACININT 



kNbiva 

OaSDTxbOOkb 

OkbO>|Olb 

akbD>iD)b 

tet>tt>s»-sko 

SD>ab]»bbkO 

sa*ab}>Abio 

90>Obl'bbkD 

oTST-ObSl 



kvo-tik»oo 

IVO-IIO'OO 

kvD-iltk»00 

k00-»|0-00 



LND'tlO'OO 

kbj-oob*oT>-kksa 

kb]>aob>DT>k(sa 

ioo-in»oo 

LND*tlO*00 

[ifO*tSO>00 

klD>tlk>00 

VND-lk»-00 

lBl-Ob”|l>*lAO 

tS>*Ob»>O-lb0 

;'kND-llT-D0 

kVD*tll-00 

|S{L0b->l>>>40 

tSt>Ob>ll>>lbO 
ISt'Ob'ltPIbO 
lSt>Ob>JD>lbO 
ClbOT'bODkk 
DabDT'Sokoi ^ 

laODbObAIDObSt 

okiO'kTbS 

ksooitbAsoksat-Dvs 



AioisAi-Dys 



OklD-kTbb 

kSookObAi 



kSODkObAIOISAt'DAS 

klOo[obMOkSAI»DyS 

kSODkObASOSSbi>DVS 

kSDOAObAVDObSt 

okaO'kTbb 

okiD*mb 

OhiO'kTAb 

ISOOkObATOISAi'DyS 

[SoOkObASOTSAt'DTt 

(SDOkOSANOmioDyS 

OklO-LTbb ' 

OklO'kTbb 

oiao»kTAb 

kSOOkObATCISbl'DyS 

kSflOkObANOISAI-DTS 

OklO-LMb 
OklO-kTSb 
OklO>LT4b 
OkbO-oiOl 
ksoobObAioobse I 

lOk'NPD'b.T PP I 
ADNkSISkOAkC 
IOk>NPO-b,T PP , 
ADNkSeSkOJkC ' 
ADNkSIblOAK ' 

OkbD>tkSV 
SOk-NPD-b.T PP 
i0V*NPO-S,T PP I 
kVOk'OOST 
kVOk'OOSV 

kVOk-OOST ' 

kVOWODlV 
[fOl'DDSV ' 
kVOk'DOkV 

obvo*oiab 



Auif liikAtHkucklim ku Uila ai>kJ|oi) fur orUrTlim InformaHuD 



. .■■■■WIIII ' 





ncpIsctBbje Paris 



biodal fii07A 



Rofaronco 

DoslQiiDtion 



knta 
Aran i 

AiAtr 

Arars 

AraiA 



HP Port Number 



OAM-oaiA 

MfO'OMA 



OA>)o-oieA 

USA-Don 
iipi<ga>> 
iipA'ODrr I 

'i 

ia«>*OQia 

BPA'OD^I 

iBSA-OOn 

JM»QDtO 

iAPA>aas) 

iiSA'Oori 
OfPVOAU 
M«g>iAia 
taatHiDi) 
or»T-oAi» , 

OT»T>-aAtA 

OAtB'OOn 

arBT'OAU, 

vWa-rn? 

OtAa-TSVA 

oaaa’Ma; 

DA>>a-IA>B 

OA<ta»lA)l 

OAfa-iAsa 

OApa-iAia 

DAAi-aAAa 

ufA-trar 

DAIl'IAAO 

DAIB'IUI 

grPT'OUT 

OAAB'tlia) 

0TS7»a|00 

aP9B>lAAr 

0A<)B»SAAA 

OrpT-OASI 

OB<IB*mB 

BT»r- 0 >>»A 

OA1B-1A1B 

dbbboaib 

OBAB-Avaa 

D6«B>)14T . 
aBBBMAAO 

0 »*)B>n 6 l 

oTST-imr 

OAlB'ltf) 

ot«T' 0 ;oo 
OAAB-IAAT 
OBAB-iAAB 
OT»T-OA>l , 
OBAI>7)AB ' 

DTAT'OWA 

R 6 AB- 1 ASB 

OAAB'IAia 

QAAB'AAAB 

UAB»tlBB 

orsr>OA)B 

QAAB-naS 

grar-oiAA 

OBADT'MOOa 



BBAOT-MtOA 

OUO'OUA ' 
Btig-gufr 

OriD'OllA 

oiiQ-gUft 

gUO'iAAo 

OiBO-Bni 

niBO'gnl 





Tabic 6 - 2 , Hcplaccablc PaHtt 



' Description 



atsAyiano, ' 

BBcoHMEAPtu araLACEarNt 

anAnasrR, 

AECaMHEhOtP MiBUCEHtrtr 

anariasii), 

BteaaNthatn asaucthiNt 
rararst haNiatiicrBo rana rairoA 
rsrars hbn stCttttu aaoa rKiABAj 
rsraul NaaisuicTSu aana rhsrgAl 

rsrant axaistucTED aaoH >K>rau 
raranr KPH 

raran HaMssusrsD aaga rarraa 
rsraial paaUsktcrtD aaca aanarr 



rsratst NaNiSELicrtp aaoa ihmoa) 
aiaau par at.a air oi*h ii waa 
ataap Nir nn Ur ohh ii l/ia 
Biaao asr au nAAp dhk u t/aa 
ataPp Mir aan a»nk am (a (/in 

aiaap air au m mm n i/in. 
aiaap air aEn i>»ta am U I/>n 
ataao air aia an ohm it i/in 
aiaao pih nax dhx ont i/in 
I aiaap au uatax mm o»U i/in 



aiaau air aia Mr mm 
aiaap mr aix (at mm 
Biaao air au nAix pi 



aiaap aiN m.i oim oat win 
aiaap air aia iat omn ii i/in 
aiaao air aiH (Ar mlK (t i/bn > 
aiaao air aiH (at OHM at (/IN 
Kiaao HIT aiM iat mm (x (/in 

aiaap aix too ohm oni i/in ' 
aiaao air pin lAkOX phh ii i/bn 



PIN |AkAX Phh 

aia (a» mm i 
aiM )BOa am 



aiaao air aia (a» mm it i/bn 
aiaap, aar aia iioa mia it i/bn 
aiaau air au loix pim (t i/au 

tiaao Htr aU b>bix' ohn it i/in 
itiaau, air aia b>aik phh (t (/lu 
airau air au a« mm u i/in 
aiaao air au iia mm (t i/au 
aiaao air au i>aix omh n i/in 

aiaao au b.iiak mm o»it I/in 
aiaao air au ii>i mm it (/in 



Biaao air 
aiaao air 
aiaao au 



au Bin mm it I/in 
au (AT Oim It I/IN 

au (at mm it (/in 
too mm o.lk t/iN 



atr au ia>ak am n i/bn 
air na (aa mm it i/in 
air aka >i»ix wa it i/in 
hit au mix mm [t i/in 
air au mix am (t (/bn 





aiaao net au B»Atx oiia it i/in 
B iaao air au Ait ohm it i/in 
B iaao air aia aii oim (t (/in 
Biaao HIT aU Mix om it i/in 
B iaao au intAx ohh ont i/bn 

Biaao air au «ui am it i/in 
Biaao air au iat oim it i/iu 
Biaao atr aia iat mm it i/in 
Biaao aia too mm o.it i/in 
. Biaao air aia a>«ax am it |/in 

Biaao air au b.iix oim it i/in 
B iaao air au a.aak mm (t (/in 
B iaao air ata bI.i mm it i/in 
T lir CHANNEl ACC AXPlta IB ABIT. 

ONOtB OBAOT’ICOIB At t All HArCHtO BAIB 
IWITHOur tacHANCE) 

' BEBUIIT OBAOT-AOOgA t OlAOT'lOOOMAI'll 
NAICHEO PAIB) BIBOIBES iaciiAagi* 
ciaao EiEcr i.i ua. lot bbvocn 
ciaiD Eiicr lu ua lot ibvdin 

ciaao liter «.i ua lot bbvpcn 
ciaao tiEcr.iu or (ot ibvkn 
ciaao CEB o,o( ua iio*tot ioovdcn 
ciaao EiEcr iu ua lot ibvocn 
ciaao liter (>o ua lot ibvocn 



Kcr Iniriittuciluii 10 iiift BNciton fur onliirlnt litruriiiBilui) 





Mfr Port IMumbor 



OAAO-OIIA 

PAAO'-OBBA 



1 ^^ 



OAAO'DIIA 

IIBA>ODTI 

(iBA'OOtl 

(bba>oot| 

IIBI-OOIO 

tami 

ilBA-ODTI 

(lB)>00(0 



llBA'OOTl 

om-OAtb 

0AAI>1A)B 

OAAB-OOII 

orsr>oA>i 

OTBr-OAlA 

OlAI-OOlA 

OTBT-OAIA 

OAAI'TIAB 

OtAl'TSAA 

0AAB>7>AT 
06AI>)A)A 
OIAI'IABI 
DIAinAII 
OIAB'BAII , 

OIAB-IAAI 

OlAB-IIBr 

OIAI'IAAO 

o«Ai>nii 

oTST-onr 

oaai-Ubi' 
gjBr-otoo 
0AAI»IAAr I 
0IAI-)AAA I 
0 TBr» 0 At» 

'UIAI-TJAI 

O/BT-om 

OAAt’-IAlB 

0AAI>)A|l 

OBAfl'AAAA 

OIAI'XBT 

gAAB>|AAO 

0IAA>>|Bl 

orsT-oiir 

oaai>i(bi 

oiBr-otoo 

OIAI'IAAT 

OAAB-BAAA 

OTST-CAtl 

ObAI-TBAB 

OTSr-DJAA 

CbAI’IABB 

niAi-iAia 

C*AI-bAAb 

dbAflIBB 

OrBT-DAll 

0AAI»}|BB 

Om-OIAA 

giAOT'bOOOB 



OPAOr-bOlOA 

IBOOAIBBAOjBBl-OyB 

IBDDbIBaAOiBBl-DVS 

iBoobiBaAoaBBt'Pvi 

IBOOIIBaAOIBIt'OTB 

TA 

ISOOlOBaAOlBAT'OVI 

IBOOIOHaAOlBAt'OTS 



1 













Modal S407A 


1 ' 


RCpIlCIBtlll Plllt 


1 " ' 


' i 

Tnhh C)-H, Rcplacaabh PnHtt 





Roforonoo 

Doslgnatton 




075T-g»>» 

QT9r>041l 

t)T9T'o;ao 

U1R»OOI) 

o'nr>o;io 

0T»T-D*4l 

or»r>ojn 

06ya>Dii*a 

or9r>o4;a 

obiaotat 

oTar-nai* 

oTar>o»a 

orar»gau 

oMf-aair 

Qbaaoaoa 

arsT>g*la 

o>ar*oair 

oaaa>)t«>i 

oaaaoUl 

oJ»T>8*ar 

o«aa-ikaa 

oaaa'iaaa ' 

oaaa-goaa 

Qrar-oaia 

aMr-o)>»a 

■>T5r*oaat 

oraT'Diaa 

flOQ-iaTO 

aiao-zat9 

oaaDT’aoooa 

aaaor>60tos 



Oiaq-D»l 

oVao-ioao 

oiAO'jaab 

OUO-JMO 

uao.iiia 

ltaa>U9« 

>aw.ti95 

U9Q-U9) 
gtoo-awg ' 
taa«>ooTL 
laaa-ourE 
caaa-T»6 

M9a-7?»0 
0b9a*raao 
lOaqa-raiq 
069a>T7aa 
Oft9a»r?aa > 





Dosorlptton 




oral) cig 10 i>7 at anovoew i 
cirrp c(k o»ar ur »an>aoa ibvdco 
orro tuo ta ur lot aovocw 
cirri) err a»l or aooyocu 
orrp titer a>i ur lot aavocu 

cirro titer a>a ur lot lavurw 
orro MV o»oar ur lot loomw 
cirrp liter uo ur lot lavocw 
orro liter a»a ur lot aivocw 
cirro ecu OrOa ur rao'toi loovocu 



lobiitiiieuN aoorr aouv 
uottartirooNN a>iiv at 

InDtltlUCDN aOOHA aONV 
trriai Kmittitcrio rrmi luim) 
errii rnritiltcrio rrurt ixaroi 



rairisi oru 
rMNiurorihmtuo 
Iragt.a i riiOa^aircrlrci in 
N irr otaiirrromthicoN ouk 
rrrr or raoi 



aiirrromthicoN oul 
root 



Hueiitp 4 
ro<a 



rarriei hrN|rtri»ar iNaoaai 
mria rhr ttlccrio rroN kmil 
rirrti NrNUtitcTii) rroo iNiroa 



rirrtil NrNlatltcTii 
rirrp rir rix a>llr 
rirrp rrr iLn Ofiir 



r PUN U l/au 
r aiN It im 



iic i: t; 
iit: \\ l; 

It l/au 



Kirro rir riH ir dun it i/au 
rirrp Htr rlN um dhh it irau 
lurro Nir riN ir niiK it l/au 
rirrp nir riN a.ian ohm it i/au 
Mirro MIT rlN urar ohm It i/au 

mrro HIT ru laar ohm it i/tu 
Mirro Mtr rlH i.idk mm it l/au 
Mitro Mtr riM i^otm om it i/au 
Mirro Mtr riH a»alM mm it l/au 
Mirro Mtr riM ra mm it i/au 

Mirro Mtr nil III Dim it i/au 
Mirro Mtr riM no mm t i//u 
Mirro Mtr rin lai pim. t i/iw 
Mirro Mir rlH ail mm it l/au 
Mirro Mtr riN rao mm It i/iu 

Mirro Mtr rlN ibom dhm it i/au 
Mirro Mtr rm ia>)M oim it i/au 
Mirro Mtr rm lanr mm It l/au 
rlctoMy tiiierio rwr 
Mirro Mir rm i^mim mm it i/au 

Mirro Mtr riH i.mik mm it i/au 
Mirro Mir rm r,»iK mm it i/iu 
Mirro Mtr rm idm mm it i/iu ■ 




Mirro Mir rm 



Mirro Mtr rm ra aim it i/au 
Mirro Mtr rm aa»iM mm it i/aw 

Mirro Mtr rm lo mm it i/au ' 

rMMNtrPMMCM , 

rrrKiroMMeM. 

irfip rm riiriM mr 

rtauiir oaror-aoooa* miouimii irciiriiot 

cirro ciM on ur lot ravpcu < 

cifro MICA aioo rr it loe/Dcu 
cirro ciM aro rr at loorocw 



cirro tiler i»o ur lot lavocu 
,cirro ctM o>l ur apt lavocu 



cirro CIM on ur lot lavpcu 
cirro CtM on ur lot lavocu : 
cotihtcroMirr lun'KiNururt iiMita 

CmmtCTOMIMr tUB-MINlATUMI ttMlIt 

coNNtcroMikr lUO-MINIATure atMIll 

coNOtermurr auB'iiiNiAruMt icmui 
thDUCTOMiarn uii It 
tsiMiai hrN|atitcrio rrmi iNaroal 
rarriii NMNlteiikrto rroH iNiroai 
Mirro rm iM OHM it l/au ^ 

Mirrp rm tor uim it i/au 
MilrO riM loM mm 21 l/au 
Mirro rrH iat ohm it wiu 
Mirro riM Ion oHm it i/au 
Mirro riM toK mm It l/au 





Mfr Port Numbor 



|Dl> 0 HD*eoHO<lDPl 

actiara-CMl 

oiao>lMa 

ioi'ODo>coHa>iitt 

iBooaaaryoiaai'DVa 

laooaiarioaaai’Pri 

laiMraamra 

[aooioSMioiari'pvi 

iaoaMarmaBi>’Dva 

comioiiaoimi-coH 

laoi-oDia 

itlom-aa 

l<roi»ooia 

[m'Dori 

laai-ooio 

liaA'Oiaa 1 ■ i 

DiAor-toooa 



laaa-om 

laaj’ooio 
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SECTION VII 
SERVICE 



INTRODUCTION ^ , ^ , 

74, The' Kchemutic dlnBrums in this soetion r'epfe. 
sent the circuits eloctricully, They ere not wiring 
dlhitmms, though wire colors ere given where pmc- 

tICtth , 



7'3, The large nuinhers In ttie lower right corners 
of the scheinutlcB ore tlie schomelle numbers* 
These numbers ere used to cross reference connec* 
lions' between sphemeties, Bmeller numbers pro/ 
ceded by located below the schemetle number, 

r list the assemblies included in the seliemetic* 

’ 7»«b 'Borne of the general information obtainable 
from the schematic diagrams Is shown In Figure 
74* Notes and explanations of symbols pertaining 
to all the diagrams ore contained in Flgurp 7-2* 
Figure 7*2 also contains the tost setup and meas« 



, urement conditions required to oirtaln the normal 
Lest point waveforms, and voltages noted on the 
se|*,nmtiu diagrams* Notes about specific compo> 
nents, circuits, or conditions are given on tire dia' 
gram to which they apply* 

7^6* As an aid to finding components and assem* 
biles in tire set of diagrams, each diagram bos a box 
labelled lleference Designations that contains alt 
the reference desliymtlons oppeartng on the dia* 
gram* 

■ i t 

7‘0> An asterisk Indicates a factory selected part* 
T’he component Value .shown Is the typical or niost 
commoirly selected value* 

7»7* Component procurement Information and 
specific component descriptions are included in 
Bectio\^ VI. Hefer to r>ige 6*1 for Information on 
how to order ports* ' 



I 

Assembly Assembly 

Oesignellon Name , 



Assembly 
Part No, 



— N t r. ^ 

A2 DC REGULATOR AS sy , lOBTOS-bOOp 



h 

. m I 

I 
I 
I 



V' -A*':/;. ///■ 

■ •••'.■ : 'i 4^. •, -i. 'V / > 

I i;r i V) ^ ''•I'-'-' h"''^ 






SocLet Designation 

Number indicates Tor A2 Assembly 
PlnolSocLetlXAW. " 

J1 not Mounted i 
on Assembly A2 

\ 









Vi-, ;■ ! A-.'i; 







> i ' : * ,■ -Vi. 









r/i / r, 







■' '’*>1'': ' ’i 



''^*1 ^ 



;V: \\t;: 



y/Ire Color, Color Code same as Resistor Code, 
, First number Idenlllles Ground Color* Second 
Number Idenlllles Wider Strip, Third Number ' 
Idenlllles Narrower Strip, E,o,* W7 denotes / 
White, Veltow, Violet wire tMIL-STD-6811, 



Value sejeded 
' rr best Operation 
/alue shown Is 
Average or most 
commonly selected 
value. 



Reterence 
Designation 
'' Index 



\ '' T 

Plug-In 
SockI 
' Connector 
Inlormallon 



REFFHENCE DESIGNATIONS 



f,0 PREFIX 


At* ASSY 


At* 2 
JJ 


CRT 


A2 ► Assy 


Ct 

01 



, r 



, 1 . 



Figure 7‘1, General Information on Schematic Diagrams 



74 





Buwlco 



SCHEMATIC DIAOnAM NOTES 
llofor to MIL SUl IBB for Bynihols Not Shown 

i . ■ \ 

lloBiKtnDce tii In ohm« mid wipadtmico ii» In nilurofomds unless otherwise noted, 
l>/0»pnrtof. ' \ 

'*• Asterisk denotes a fpetory^seleeted viilue, Value shown Is typtcul, CtipaL^ljil's 
mtiy,he omitted or resistors jumpered, 



Screwdriver adjustment, 



O Bunel control, 



t=] 



* ' 

: Encloses front panel designations, Encloses rear panel deslKnatlon, 



- - — Circuit assembly borderline, 

^ Other assembly borderline. 



Heavy line with arrows Indicates path mid direction of main signal, 

; I 

Heavy dashed line with arrows indicates path and direction of main feedback, 



L \yiper moves toward C\V with clockwise rotation of control as viewed from shaft 

^ , or knob. 



CD 






Num(jers in circles on circuit assemblies show locations of test points. 

Encloses wire color code, (’ode used (MH,*STD«081) is the same us the resistor 
color Code, First number identifies the base coIor> second nu mber t he wider 
’stripe^ and the third number identifies the narrower stripe, E,ii,» Ct)»l7) denotes 
white base, yellow wide stripe, violet narrow stripe. 



Voltuue regulator (breakdown diode), 

Denotes Field Effect transistor (FET) with,N»type base. 



Denotes FEd' with F»type base. 



Denotes Capacitive diode (Varicap, varactor). 
Denotes Silicon Controlled Recwiier, 



P«Type Metal Oxide Substrate FET(MOSFET) 



N-Type MetuI Oxide Substrate FET (MOSFET) 



Figure 7<-2, Sahemotic Dfagra^n t^otee (I of 2) ’ 



I ' ' ' 

I 1 . • 




Model 8407 A 



SCHEMATIC DIAGRAM NOTES (oont'd) 



SMEPOSCILIMOR 
HP EMI OR 

HPE690B(EWIB ytOOUr 



vro iNPur 



NEWORKANALyZER 

HP m^fum 



nmQ 

a 



POWER 

spumR 

HPll65Z'6D(»9 



BiREcr ' .pi 



OIRECr 



1 , . lERMlNAEION 



iBtl 

VOlEACi 

DIVIDER 

PROBES 







DUAL'TRACE 

OSCIUO5C0PE 



DC DICITAL VOEIMEIER 




[jLpjLiJ 
1 VERtlCAl 
INPUI5 



CONDITIONS FOR WAVEFORMS AND DC VOLTAGES ON S^TIEMATrCS, 
) ' ’ 
a, Cooneet equipment m> shown in tost setup, 



b, y Set 8407A oontrols ns follows! < 

‘ J i 

DISPLAY REFERENCE CAL ~ Eero dB at top switeh postlions. 

DISPLAY REFERENCE — 10 dB/slop switch and I dB/step switch at top position (0 dB), 
REF CHANNEL LEVEL ADJ - Middle position. 

AMPL VERNIER -Midrange. ' , 

PHASE VERNIER - Midrange. 



e. Set sweep oscillator controls for single-frequency (CW) operation at 1 MHj:- 



us read 



on oscilloscope. , , 

e, On Model 8412A Plug-ln> set controls as follows! 

MODE ti DUAL 
AMPL pB/DlV to 10 
PHASE DEG/DIV to 90 
PHASE OFFSET polarity to + 

DEGREES to 7,cro 

INTENSITY, for modeilate trace intensity 



Figure 7-2, Scheniatfo Diagram Notes (2 of 2) 



U30SEN TWO > 
SCREWS ANO / 
FRONT WNEL A' 
SWINGS OUT ^ 



I I I. 







I I 



tSL' rJ 






I 



LOOSEN TWO 
BOLTS AND 
CONVERTERS 
SWING OUT 









Figure 7-3, Cabinet DlHnassbmbly for iMntenanee 
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Figure 7-4, Location Of Major Assemblies and Adfustment Points (I Of 2). ' >' / Figure 7-1 Location of Major, Assemblies and AdfuiUment Points (2 of 2) 
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SHEET 1 



I 



Modol 8.J07A 



TEST SETUP 

When connoctlons to PC pluu*tn bourds 
luro rcfcrcnctid^ convoniciit ncccHii Ih 
obtained In most caseB by ubIiik oxton* 
Blon boards, UP Stock No, BOOO‘0060, 
However, some boards will operate 
erratically when unshielded and sliould 
hot bio placed on extension boards, 
Those boards arc A14, A15, and AIG, 



Connect cquipme))t as shown in test 
setup <Fl|{ure 7*6), Install B412A Phase* 
MoBnilude Display Into 8'107A, Set 
8'107A controls us followst 

REF CHAN liEVBL’ ADJ switch 
to mihdlo posltlhn , 

DIBPLAV REFERENCE switches to 
top position I 

AMPL VERNIER and pilASE VER* 
NIER controls to mldmiiBe 

DISPLAY REFERENCE CAL for 
zero dB at top '' 

Power pushbutton liBhted, ' 

Set 8«112A controls as followst 
MODE switch to DUAL 
AMPL DB/DIV switch to 10 
PHASE UEG/DIV switch to 00 
PHASE switch to + 

BW (kHz) switch to 10 

Set sweep oscillator for sinBle-frequency 
C\V operaUon at 1,0 MHz, 



Connect oscilloscope to J4 (TEST ^ 

CHANNEL DIRECT) throuBb a BNC — ^ Power splitter defective or short In A'l, 

tee, And waveform should be 20 mV ]' ‘ 

pcuk*bo>pciik on Oscilloscope, i 

* '*" I YES ' ' 



POWER SUPPt^Y 

Check with dialtol vollmuter (DVM) for 
+20 Vdc 11,0 Vde at A17TP8 and “20 
Vdc ±l,0 Vdcat A17TP2, ' 

If Indication is just slightly out of toler- 
ance, make tsIlBht adjustment of either 
A17R7 (+20V) or A'liyRlO (-20V), 

. IVansIcnts may trigger 120 volt overvolt- 



FRONT PANEL I ' 

VISUAL CHECK 

y Check 'for an Indication on the REF {>,,*0 

^ CHAN LEVEL meter near the top of the — ► 

OPERATE range, , 



ChecI; with DVM for +30 Vdc, 1 4 Vdc Trouble is In diodes ABCRl or ABCR2, 

alAiyTPd, or transformer Tl, 



Trouble is in A17, sorios regulator CJl, or 
short on +20 yolt line, 

INCORREC'P OR NO , 

VOLTAGE AT A17TP3 



If zeto Vdc at both test points, trouble is 
probably fuse Ft, transformer Tl, or 



age prolcctIo|i, If so, turn Instrument off INCORRECT OR NO | power switch SI, 
about B minutes, theii back on ag 4n and VOLTAGE AT BOTH 
power supply should come on again, , A17TP2 AND A17TP3 



REFERENCE CHANNEL^ 

Connect , oscilloscope to rear panel IF . 
REF OUT (.18) and waveforhr should bo ^ 
1,2 vol* ''bk-to-peak, 278 kHz, 



INCORRECT OR NO 
VOLTAGE AT A17TP2 



Put A 12 on board extender and connect ^ — *— — 

oscilloscope to A12TP2, Waveform Trouble is In A2A1 1 Bn-dogreui phase 

should be 3,0 volt 10,5 volt piJ.ik-to-' ^ shifter (port of A2 front panel assem- 
peak, 278 kHz, ' bly), 

^ lYES ) 



/ CAUTION 

DVM Input must be flouting and 
not grounded for this step. 

Chock with DVM for —30 Vdc 14 Vdc 
between A17TP1 and A17TP2, 



Trouble is In diodes A6CR3 or A5CR4 
or transformer Tl, 



7'rouble Is In A17, series regulator Q2, or 
short on —20 volt line, 



INPUT SIGNALS ^ 

Connect oscilloscope to J1 (REF CHAN- 
NEL DIRECT) usinr a BNC tee at the 

Input connector, and adjust the sweep 

oBcillotor for 20 mV peak-to-peak on ' 
oscilloscope, 

: |— 



Connect oscilloscope to Jll-24 (plug-in ' ■ 'IVouble is in A12 reference channel IF 

Interface connector) and check for 2,2 bandpaiis filter, 

volts peak-to-peak, 

^ Trouble is in A12 reference chan ,, IF 
^ bund-pass filter. 



Sweep oscillator or power splitter defec- 
tive, or short In A3, 



Figure 7-5, Troubleshooting Tree (1 of i\) 
7-4 
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Modol 8407A 




FROM SHEET 1 







A 



A 



A 



■ ► 



SHEET 2 



Sofvtco 



TEST CirAhjNEL 



Connect oBcIlloBCopo to^ vout puncl IF No Put A7 on bowel extender and connect 
TEST OUT (tJ7) tmd waveform should be — ► oscilloscope to XA7-2. Waveform should 
0,-t to 0,0 volts peuk-to-peuk, bo 70 mV poak*to*peok 278 kHz siunah 



NO AS 0.1 liouri Mloiidor uml co.moct cubld from Ad LO comii.c 

oscllloKO|)o toXA8.2.Wovor^^^^^ („ 

bP 0 k 2B volt (iL'ull-to-pimlt, 278 tllv. sig- lioctcd cubic. Wuvcfomi should be O.dS 

volt peak*to*puak, i 

J. YES 



'rroublo is In A13 auto, level control 
^ umpllfler, .■ ' 



i ' . 1 



Trouble Is in A8 Tost AGC amplifier. 



Trouble Is In A4 tost clmnnol converter, 



Connect oscilloscope to XA7>11, Wave- 
form should be 1,4 volt peak-to-peak, 
278 kHz signal. 



Trouble is in A7 IF attenuator. 



Put A9 on bowd extender and connect 
oscilloscope to A9TP2, Waveform should 
bo 1,0 volt penk-to-poak, 278 kHz signal, 



Trouble is in A2A2 units attenuator, 
pwt of A2 front panel ossemlily. 



' ill 



Trouble Is in A9 Test Chonnel IF band- 
pass filter. 



Connect oscilloscope to Jll-3 (plug-in ; - — —— - 

interface connofitor) und chock for 0,8 7'rpublo Is In /V9 Tost Channel IF band- 

to 1,3 volts peak-to-peak, pass filter. 



Set sweep oscillator for swept mode over 
10 kHz or narrower band. Check 8412A 
display for proper amplitude and phase 
trace as shown below. Both amplitude 
and phase traces should be straight and 
relatively smooth, (Noise should be less 
thon 1 small division peak-to-peak,) 




YES . 



If either the onjplitude or phase trace Is . 
pot a smooth lliie in one se-jment of the 
tnico, trouble |s probably poor phase- 
lock, Perform phase-lock adjustment 
described in Tab)e 6-B, 7'est 4, 

i 

If no trace is present on 8412A, check 
for -180V peuk-to-peak between Jll-20 
und Jll-21, If correct voltage is not 
present^ trouble, is in power transformer 

Tl, !l ■ . ’ 



If trace is still not present, suspect 
8412A plug-in. Refer to 8412A Opera- 



ting and Service Manual, 



TO SHEET 3 



Figure 7^5, Troubleshooting '1‘ree (2 of 3) 
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Service , . 
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AMPLITUDE RANGE 



Vm ' note 

‘ Se sure 8'tl2A low level adjust* 

I, / ment has hco» made, Incorrect 
nl'iV V|i' adjustment of 8>112A AMPL , 

' ‘ CAL control Would f?lvo false In* , 

dlcatlon of a malfunction in 

i , , 8-107 A^ 

V: , -'(f 

‘ , "bnt DISPLAY REFERENCE 1 dB/STEP 
switch and AMPL VERNIER iconlrbl us 



fiecessory to place 8-1 12A irWiiit top 
‘ line df Brallcule, i ' 1,’j 

! I . I I 'i ' -’l 

Bet 365D Attenuator one stop ut a time 
to 80 dB» Amplitude truce on 84 12 A 
should move down 8 lorge Rrejicule dl* 
visions i2 small ijrattcule divisions. (Re- 
turn the 3BBD attoiuator setlinK to 0 
dB,) 



If trace movement is out of tolerance in 
the zero to 30 dB sotting of 3BBD atten- 
Utttbr» trouble is probably saturation In 
an amplifier stogo, Connect oscilloscope 
and note poak*to*peak waveform at 
XA8*2» XA7-2, XA7-11, XA94» ond .17 
(IF TEST OUT on rear panel); calculate 
gain of ooch stage. Insert 30 dB of atten- 
uation with 3BBD attenuator, again ob- 
serve waveform at each stage, and calcu- 
late gain. Compare gain to determine 
which stage Is saturating under targe- 
signal conditions, 



Sot DISPLAY REFERENCE 1 dB/stop 
switch to each position and 3412A dis- 
play should change by 1 dB/stop, 



DISPLAY I 
REFERENCE 
10 dB/STEP 



REFERENCE -19 VDC at XA7 PINS 
10 dB/STEP i 



q (top) 



6, 9, 10 



Adjust AMPLITUDE VERNIER control 
through Its range and amplitude trace 
on 8412A should move smoothly, 



FROM 
SHEET 2 



'Prouble Is in A7 IF attenuator. 



Figure 7-Bf Troubleshooting Tree (3 ofS) 
7-6 , ^ \ 



I 



SHEET 3 



Model B407A 



Turn off 8407A and check resistance no 
between A2A2, Pins 2 and 3 (ground), — ^ 
The following resistance values should be 
obtained; 

DISPLAY * 

REFERENCE RESISTANCE 

1 dB/STEP (OHMS) 



0 (top) 
+1 
+2 
+3 
+4 , 
+B 
+0 
+7 
+8 
+9 



RESISTANCE 

(OHMS) 

^ oo 

819B 

3802 

2424 

1710 

128B 

lOOB 

807.3 

601,4! 

649,9 



Trouble is In A1 front-panel switch assy, 



Adjust PHASE VERNIER coitrol 
through its range and phase traej on 
8412A should move smoothly, 



Disconnect coaxial .sable ut A2A1 phase* NO If amplitude stays at 1,2V P-P» trouble is 



vernier VERNIER connector on front 
ponol assembly. Measure resistance of IK 
across coaxial cable through full range of 
PHASE VERNIER control, (This Indi- 
cates R1 is not open and C3 Is not 
shorted,) Reconnect coaxial cubic to 
VERNIER connector on A2A1 through 
a miniature coaxial tec and connect 
oscilloscope to tee, , Adjust PHASE 
VERNIER control through its range and 
oscilloscope wavefornr should change 
between zero and 1,2V P-P, 



If amplitude is less than IV P-P maxi- 
mum, trouble Is In A2A1 Phase Vernier, 



Trouble is in A2A1 Phase Vernier, 



Trouble is in A2A2 Amplitude Vernier, 



Disconnect coaxial cable ut A2A2 ampli- 
tude VERNIER connector on front 
panel assembly and measure resistance 
across cable as AMPLITUDE VERNIER 
is adjusted. Resistance should be be- 
tween zero and BOO ohms, i 



Trouble is AMPL VERNIER control R2, 



Troubleshooting Complete ; 



Trouble, is In A2A2 Amplitude Vernier. 
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SERVICE SHEET 1 
A16VT0 Ampilflor 
BUFFER AMPUFIEll 

Q1 rori'ijB tt grounded btise RF ampltftor, Z1 KUpprcBsoB spurious oBcllIntlons, 'rrunsformer T1 
forms the output load f6r coupling the 200 to 310 MH/. RF signal to the bandpass 
filter, 

BANDPASS FILTER 

A multlsectlon bandpass filter Is formed by a group of pamllehresonate and sorles*resonate 
clrcdlts, The passband Is from 200 to 310 Mila, , 

LIMITING AMPLIFIER' , ' 

Q2 forms a|grounded»base RF amplifier followed by three grounded*emltter stages, Q3, Q'l, 
and Q5, Transformer T2 ehanges from single-ended to push*pi*ll for pushT^tl ampli- 
fiers Q6 and Q7, Transformer T3 Is a conventional push-pull output transformer with a 
low-lmpcdance output winding, 

' 150 MHx HIGH-PASS FILTER > , ' : 

■ ' ! , : I 1 ^ ■ '* i 

Capacitors' C22 and C23 and Inductors L6 and L7 form a high-pass filter. This filters any 
harmonies or mlsclng products below 160 MHz, 
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REFERENCE DESICNAIIONS 



NOlEt I, nVO INDUCTORS IN BANDPASS FILIER 0B4OF-tiO05O 
ARE PRINIEDClRCUI|r SPIRALS, 

2, SEE FIGURE F-2 FOR MEASUREMENT CONOIFIONS 
AND TEST SETUP TO OBTAIN WAVEFORMS AND 
VOLTAGES SHOWN, 
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Figure 7-9, VTO Amplifier A IG, 
Schematic Diagram 
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Modol 8407A 



AIB LO Ml?<er 

200 MH/. LO\V-PASS FILTER 

A loW'ptiss f(Hcr prevents htirmonl^is of the phose-loelted oBctllstor from rcschlnft tl>e mixer* , 
This Iteops the mixing products to a minimum und produces u cletm local oscillator signal* 

MIXER , 

I •. .! 

The 200 to 310 MHz V'l’O Blgnal'and the 199*722 MHz PLO signal are transformor-coupled 

Into a balanced diode bridge. The output at the centertap i t T3 Is the local oscillator signal* 

\ 

110 MHz LOW-PASS FILTER 

The low-puss filter cuts off signals above 110*278 MHz* The signals of concern are the 
199*722 MHz phuse-loclted oscillator and the 200 to 310 MHz VTO signals which were used 
In the mixer to produce a difference frequency called the local oscillator signal* 

I ' 
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SEE FIGURE T-2F0R MEASUREMENT CONDITIONS 
AND TEST SETUP TO OBTAIN V/A.VEFORMS AND 
VOLTAGES SHOWN. 
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REFERENCE DESIGNATIONS 

ATS ASSY 

Cl -9 
CBl-4 
Jl-J 
LI -TO 

Rl ► 7 I 

Tl-3 



, ' > figure 7 r/ 0 . Pqi*te LocotFoi) /'or Local Os*c)7/aEor 

, ' ' I ' ^ Mixer A15 
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figure 7-i /► Local Oscillator Mixer AIS^ 
Schematic Diagram 
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SERVICE SHEET 3 

A1 3 Automotic Lovol Control 

XIO AMPLIFIER , 

The local OBcIllator signal passes through an XIO amplifier composed of Q1 and Q2. 01 Isa 
grounded base amplifier driving emitter follower Q2. Q2 drives amplifier The gain of Q3 
changes with frequency because of bypass capacitors CB and C6 and Inductor L2^ 

PREQtJENOY.DEPENDENT.GAIN AMPLIFIER 

The gain of amplifiers Q3 and Q4 Is dependent on frequency, It provides higher gain at the 
higher frequencies, This Is obtained by the time constant of C6-R12 and Cll-RIB which 
bypass the emitters at the higher frequencies, 

DIFFERENTIAL AMPLIFIER ’ ‘ 

1 A differential amplifier Is formed by the two sections of QB, The stage Is driven through the 
emitter by Q4. One base circuit sets the local oscillator level (LO LEVEL) and the other 
hose circuit receives the feedback signal for leveling. The bias on the bases of Q5 changes the 
effective collector load impedance of Q4 thus changing the gain of Q4, 

100 kHz HIGH.PABS FILTER ’ , 

A high-pais filter Is formed by C16*C20 and L4 and LB, This filters out any mUlng products , 
below 100 lcHz» providing a clean locaPosclIlator signal, 

XI AMPLIFIER (Q8 & Q9) 

Q8 and Q9 form a complementary emitter follower with a gain of one. The local oscillator 
(LO) signal at the output of Q8,Q9 Is a leveled signal of fairly constant amplitude through 
the LO signal range, ' 








Motlul 8-107A 




Figure 7’^12, Parts Location for Automatic 
Level Control Amplifier A 13 
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NOTES 

AIL WAVEFORMS AND VOLFACE 5 
TAKEN WITH CIRCUIT BOARD 
INSTALLED ON CIRCUIT BOARD 
EXTENDERS, 

2, SEF FIGURE F'2 FOR Measurement 

C JNOITIONS AND TEST SEEUP 
TOODTA'N'NAVE'FOIIMSAND 
VOLTAGES SHOWN, : ' 
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SEBVICBSHEETA 

I I 

A14 Phn50'lool<od OBcllIntor 



iniABB DETECTOR 

. I ) 

Thu 27B KHk vcfutunt'e osullluLm* siKmU iil Iho btiKUs of Q9 iind QU aul« iti$ tlm Hlwnid 
for thu dutuuLot ulruult* DutoutloM oeuuifB In tliu two dtffuwnUid ftinpllfluf uh’iuitU forniud Uy 
Q7* 4®* fofms n uoiiHtimt current supply for tliu phtiso detector* 

BEARCH AMPLIFIER 

The wurch {iinpllflcr Is formed by constent curtent source QB end dlfferontlul tunpllflcr Q3 
end Q'K T’he dc voRuhc from the sonrch amplifier passes through emittuv'follower Qfb this 
do voltaue Is applied to the pbase*locla>d oscillator* producing a correction In plyuse or 
frunuoncy necessary to maintain a 27H kll?. reference cbonnel IF siHnal* When loss of phase 
loelt occurs* the search amplifier produces a sawtooth signal that causes the 10D*8B0 MH/. 
oscillator to sweep above and below the crystal frequency, Wheh the sweep produces a 
momentary reference channel IF slBiial of 278 ItIT/.* the slBiml produces a dc output front 
the phase detector which stops the search* and lochs the pbasedock oscillator, , 



f 



278 htlx REFERENCE OSCILLATOR 

i 

Ql and Q2 form a crystal oscillator at 277,778 Mh. T'he output Is used to compare with the 
reference channel IF signal. 



iniASE'LOCK OBCILLAR’OR 



' ' . 

, Osclllulor QIB produces a 109,722 MU?, phasedocked oscillator (PLO) slltnal, T’he frequency 
may he changed h^ the* adjustment of Ipductor L7 to center the capture railage, be 
fretiuency of the oscillator Is controlled through the capture range by a dc signal from the 
phase dclccton. This d'^ slioml Is applied to OR3 and changes the effective capacity presented 
to tluvdlrcuh\ by CR3, This* In tunr, changes the oscillator frequency and causes phase 
tracking between the oscillator and the RF Input signal, 

BUFFER ; 



Buffer amplifier Qld Is a grounded^base configuration. It provides Isolation between the 
, PLO oj^d the variable attenuator circuit. Isolation Is necesspry to prevent changes In the 
attenuator from reflecting Into the PLO and pulling It out of phase lock. 



LOW^PASS FILTER 2B0 hiHz 

A low'poss filter: Is formed by C32* G33* and LB-LIO, This removes mising products and 

‘ liormopics tthovo tlm PLO frequency range, 
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NOTESt 

1, WAVEFORMS AT XAM* 13 to DET OUT) IS 
NORMAL WITH FRONT PANEL REF CHAN 
INPUT DISCONNECTED, 

2, FRACTIONS INDICATE NOMINAL VOLT' 
ACE WITH INSTRUMENT PHASE-LOCKED 
Tp "CW" INPUT, TOP VOLTAGE AND 
nominal VOLTAGE WITH NO FRONT 
PANEL REF CHAN INPUT AND BOTTOM 
VOLTAGE WITH SEARCH LEAD TXAI4-23 
TO XAI4‘22) DISCONNECTED, 

3, '^EE FIGURE 7'2 FOR MEASUREMENT CON' 
DITIONS AND TEST SETUPS TOOBTAtN 
WAVEFORMS AND VOLTAGES SHOWN. 
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Figure 7-l4> Partti Localion for Phase^Loched Oscillator A 14 



Figure 7-15, Phttse-Loched Oscillator A 1 4^ 

Schematic Diagram 
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Model B407A 

■ ! - ' ' ' 
i . ' 



SERVICE SHEET B ' 

1 ' ' > 

A3 Roforonoo Chnnnul Convortor \ 

' ' ‘ ’ 

LOCAL OSCILLATOR AMPLIFIER , J 

Qll Is a grouiided btise conflgumttonJRi: mnpllfter followed by ooilttorTollower Q10> LI 
adjusts sweptTrequency phase trucking bytween the test and roferenoi channel converters. 
The output of QIO Is amplified by complementairy amplifiers Q8 and CJ9> 

I 

RF AMPLIFIER 

: 1 » • 

I ^ ,1 I 

Q1 forms n. grounded base amplifier, L2 adjusts .the swept frequency amplitude tracking 
between converters A3 arid A4, The RP Input to Q1 comes either through a 10 dB 
attenuator from the DIRECT Input or through a BO dB attenuator from the A^FTEN Input, 
Q2 and Q3 ore dlrcct^couplcd emitter followers to Isolate the RF amplifier circuit from 
balanced mixer A3A1, i ' 

j 

MIXER ' 

' 1 ■ ! 

Balanced mixer A3A1 mixes the local oscillator signal with the RF tnput>signal to produce a 
278 klla difference signal.' ' 

26 dB AMPLIFIER 

I ' 

QB, and Q12 form an IF amplifier. The overall gain of this amplifier Is controlled by QG 
and Q7, Control Input to Q6 and Q7 Is furnished by the fronbpanel REP CHAN LEVEL 
ADJ switch, Each change In switch position produces a '20 dB nominal change In the test 
, channel output due to the AOC ompllflor action. 
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Ffgure 7-16, Parts Location far Reference Channel Converter A3 



A) HCrER^NCE CHANN EL CONVrUttR IOB MMi0093l 

r~ , . LOCALOSC AMPLIFIER" 



LOCAL OSCILlArOli 

I signal 

' lOdOtnNOM) 1 







OV' I' l*9V 




o,»s 



♦0,MV 

VW\A,'\ ' " 



ffflto "WdBm 
UZOdBrnALAX) 



^ ' ■ ' 

Lt4Q^AEl>*PruLh»««ia(«!vtv tm M«<A 





vvv/.vwV\*v/^, $0^VP*^P 





AMPLIFIER ' ' 
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SOdBAmNUATOR- 



R 25 
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auDEl RilEnBLy number, r ( . Ml OF A 
II RiMi peiicnrtiomL of other COmRC 
CDMRLETE At IHOMH 



REFERENCE DESIGNATIONS 

1 A3 A55Y. ■■ ■ ■■„—_— 
HTIT) 



•Z4dB AMPLIFIER 
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S^ FIGURE 7 "Z FOR MEASUREMENTS, CONDI- 
TIONS AND TEST SETUP TO OBTAIN WAVEFORMS 
AND VOLTAGES SHOWN 
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Figure 7-17 vx Reference Channel Converter A3, 

Schematic Diagram 






































Burvlet! 



Modol 8407A 



SERVICE SHEET 5 * * 

All Roforoiico ChomiBl AGO Ahi|3llf(or 
20dl3 AMPLIV'IER 

C^l tmd Q2 form a hltfbi|ulh IF umplifier^ T1 obiini^oH Ibu output from Btnitlo’L'iidBd to 
puslvpull outputs I 

PUSH-PULL AMPLIFIER 

Q3 formfi u pufib-pull mnpllfler which drives 'P2 throuijh amplifier ijuln control C}4 mid Q5> 
AMPLIFIER GAIN CONTROL 

i ^ , 

Slgnjil flow between QUA-Q3D and trmisformer T2 Is controlled at Q'l and CJB by the VyGC 
control signal from A10» As the AGO control signal goes In the positive direction, QBA and 
Q5B turn on mid QdA and Q4B turn ofL T’hls gives maximum IF iflgnal to transformer 'l'2» 
Conversely, when the AGO control signal goes In the negative direction, 05A and OBB turn 
off gnd q<lA and Q-IB turn on» This gives the minimum IF signal to transformer T2. Instead 
of the signal flowing through OBA and QBB to transformer T2, the IF signal flows through 
Q'lA mid Q4B to pounds , ; , ' , 

IF AMPLIFIER , ' 

QOA and Q6B form a differential h' pllfler followed by amplifier Q7; A feedbach loop is 
formed between the output of Q*; and the Input of QOA by resistors R24 and R2B, and 
capacitor Cl !► 
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NO)E$t 

1, 5tE riOUBC htfQW WEASUREMtNr COBDiriONS AND 
Itsr StlUP 10 OBTAIN WAVIF0RM5 AND VOLTACES 
SUDAN, I 

MDUAI. IRANSISIOBS ABO^. ABQS, AI104 AND AlIQS 
ARE A MAICItEO SET OF FOUR, IF ANV ONE OF tllE 
IRANSISIOBS NEEDS ID BE REPLACED, AIL FOUR 
SHOULD BE REPLACED DV A FAOIDRy'SELECIED 
MAICIIED5EF, 
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•PUSH-PULL AMPLIFIER- 
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REFERENCE Designations 
A ll^SV 

CM4 t(, z 
CRl-R) 

Ql -8 

RI-Z6 



Ffgur,a 748, Parts LocoUon for Hafarcnce Cimitel AGO AmpKffar A / / 



P(gnrfi.749, Hcfarancf* Chamwl AGO AmpKfhr A / /» 

Sc/h?niiJ</c Diagram 



Mill lllllllil Hill III 



III I 'll III nil 
























Bo^vIcl* I ModulQ'i07A 

I 

SERVICE SHEET 7 

AO Tost IF BDiidpBH Elltor fit A12 Roforonco IF DDhdjws RItor 
FABBllAND FILTER 

AO tmd A12 avo Iduntleal uiwult boardK* Ll> C2> and Ofi form a parallul»rt*Honalt* alruult at 
278 ItHst, nllowlnii only thu IF Hlimal to be panned by the alruutt^ , 

OUTPUT EMiaTEIl FOLLOWERB 

Q1 and Q2 aro eonvontlonal omittor followars> Tbu output of c}2 Is 8*dB lowar than Ql 
buoauso of tbo voltutio dividL>r» 112 and lUb at tbo input> 
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SERVICE SHEET Q 
AlO AQC Foodl3Dcl< Ampilflor 

OO^DEORElUniASBBHimm , 1 

The >refei‘oneo ehtmjiel IP puRneB lh>*oUBh C^lji to Ihe Input of QU> Thu IP Rl^niil 1b 
Hhiftod by 90 do|^veo« through QH pi*hharlly due lo uupaoHop CO between biiKu and eolleetnr, 
AmpIlCioi* U1 BquareB the 27B lUI/. BiKimh ! 

FREQUENCY DOUBLER 

The frequcney double).* eoUBlBtB of diode bdd|;e CRIhCRI2 and dlffei*entliil mnpllflu)* Q7 and 
Q8» The squdi'U'-WttVe puHe ut AlO'lT'l Ib reuilfled by the diode bfldi^e* A nei^iitlve pulse Is 
coupled tb)‘ounh C17 to the huso of Q7^ This pulse pusses tlwoufjh Q7 und Q8 and Is ajipited 
to QO as 'a posItlvo-Kolnii |?ate pu)se> q'hls pulse eolneldcB with a noKutlve pealt Ron) the 
full-wave reetlfle)*, Also, a neiiutlve pulse Rom the diode bHd«e posses throuijh CIS and Is ' 
applied to Q8 base ► This pulse Is Invofted thtoUnh'QB, forming? a positive pulse to QO itate, 

) This gives a positive-going pulse tmh) at the gate of QO which corresponds hi tinting with the 
peaks of the pulse train Rom the ;:ul|.wave rectifier- 

FULL-WAVE RECTIFIER ’ 

■ ' » 

The 278 kHz reference-channel signal at test point 7 Is effectively full-wave rectified 
I through QIO and the associated diodes- The negative-going portion of the sine wave Is , 
rectified by GR2- The, positive-going portion of the sine wave Is Inverted through QIO, 
making It ,)iegatlve going- This negatlvo-golng signal Is detected by CRB- The resultant 
Waveform at test point 0 Is a series of negative peaks with a repetitlop rate twice the 
frequency of the original 278 klR. sine wave- CR6 and CRt^ provide temperature eon)pensa- 
tion- I ' 

SAMPLE AND HOLD ' 

Q6 samples the peak amplitude of the signal at the source and produces a dc output at 
AlOTPl- Each gate pulse (AlOTPB) occurs coincident with a negative peak at -UOl'PcL The 
peak a)nplltude at AlOTPO varies with varying signal' levels at the reference elnuinel Input- 

^ . I I , - 

DC AMPLIFIER 

The dc voltage level at AlOTPl Is amplified by a differential amplifier, Q-IA and Q-IB, 
driven by two FET^s, QBA and QBB- Another differential amplifier, Q2 and QB, drives 
emitter-follower Ql- The dc output from Q1 emitter Is the autmnatic gain control voltage 
used to level both test and reference channels, as well as drive the REF-CHANNEL-LEVEL 
meter driver circuit- 
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SERVICE SHEET 9 

A4 Tost Chamiol Convortor i ! 

I . • . ' • 

s 

LOCAL OSCItiLATOll AMI’IjIFIEII 

' ■ » 

QU Ib tt grounded buse eonfluuralloii ID? iimpllflur, followed 'by emllter-follower QIO. LI 
adjusts BwepUfrequoney phase traeldbu between the test and roferonee channel convertorB. 
The output of Qlp Is amplified hy complementary amplirier» Q8 and Qf), 

UP AMPLIFIER ' 

f 

Cjl forms a grounded huso amplifier^ L!2 adjusts the, swept frequency amplitude iraeklng 
between converters A3 and A'L The IlF Input to Q1 comes either through a 10 dB 
attenuator from the DIRECT Input or through a 50'dB attenuator from the ATPEN Input, 
Q!2 and Q3 are dlrechcoupled emitter followers to Isolate the RF amplifier circuit frmn 
balanced mixer A'lAl, 

MIXER ' 

Balanced mixer A4 A1 mixes the local oscillator signal with the RF Input signal to produce a 
278 hllit difference signal, 

; I ' ' 

26 dB IF AMPLIFIER 

Q4, QB> and Q7 form an IF amplifier, Q7 provides Isolation for the anrpllfler stages and 
provides a low»lmppdunce output; L3> C22> C23, and R'tO form a loW'Q ptirallePresonate 
circuit at 27A UHx and effectively provides a bandpass filter for the 278 IvIlV, IF signal, 

OVERLOAD AMPLIFIER , 

C36 senses the amplitude of the IF signal and turns on when a preselected limit Is reached. 
The value of resistor RB8 Is selected for the correct turmon level, The overload amplifier 
makes tt closure to ground when turned on that switches the overload light driver and turns 

on the UNGAL REDUCE INPUT RATIO light, 

. . 1 : ^ ; 
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i SERVICE BHeer 10 
AO Tost unmiiipi AQC Ampllflor 



7.tm AMi’UPiim 

mill Q2 fovm tm It’ omiJlifloi’t Tl «htmnoH tlm DUtpuL Tmin kIdhIu^oiuIihI Ui 
pUNh'piill output. ‘ 

PUHIM’UUL AMl’LUmSR 

C);i fovms ti pUHivpul) mnpllftoi* whiuh dHvw T2 thi-ounh nmpllflur n»lii oontml c)«) iuh) CJ5. 
AMPLIl-’JEll GAIN CONTROL 

' Biiuml flow botwooi) Q0A"“Q0U mid tmmirormm* T2 Is mmtroliod at Qd and QD liy tlm AGO 
control Hliaml from AlO, As tlm AGO control Hlipml koob In tlm poHlttvc direction, QOA and 
Q513 turn on and Q4A and QdlUum off, ’I’IiIb rIvcb maximum IF BiHnal to trmiBfornmr T'2, 
Conversely, when tlm AOC control Btimal hocb in tlm ncwatlvo direction, Q5A and (^511 turn 
off and Q-IA and cj.|13 turn on, Thla kIvob the minimum IF Bt«nal to tranaformcr *1‘2, Imitmui 
of the BlKual flowtiiK throuuh QBA and QBll to IranHfornmr T2,tlm IF HiKnal flows Ihrouiih 
Q4A and Q'iu to ground, ' 

1 

IFAMt’UFlBR 

QUA and qO0 form a differential amplifier followed hy amplifier Q7, A feedhaek loop l« 
formed hetweun tlm output of Q7 and the input of QUA hy rcdlBtor R20 and capacitor cu, 

OVI3RLOAD 

I 

Q8 is the overload detector. When ilm IF Blunal amplitude exceeds a pre>he|ected limit QB 
conduulB^ caUBlim the UNGAL REDUCE INPUT RATIO llwlit to^come on, 
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1, SEE FIGURE M TOR MEASUREMENT CONDITIONS 
AND TEST SETUP TO OBTAIN WAVEFORMS AND 
VOLTAGES SHOWN, j 

2 , SELECTED AT FACTORV 

DUAL IRANSIST 0 RSABQ 4 , AB 05 A 1 I 0 E, &AUQ 5 
ARE A MATCHED SETOF FOUR, IFANVONEOF 
THE TRANSISTORS T« 0 S TO BE REPLACED, ALL 
FOUR SHOULD RE RERLACEO BY A FACTORV* 
SEUCTED MATCHED SET, 
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Ffiiitrn 7 ^UG, Part» Location for Test Channel AOC Ampflfler. AS 



Figure 7 > 27 v Test AOC Amplifier AS^ 

Schematic Diagram 
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SERVICE SHIHET 11 ^ 

A7 Proorommo^lw Ip Attonuntor 

nupPBii 

The tvvo>Dr-Um}i} kIui^u hufrow we ukbU to provide Isolullon botwou)i etUinuiitor kouDoiih, ' 
Thiii prevents Intemotjon between udjneent Bccttons^ 

10«Oll20^DU AmNUAim 

Holey K1 eonneels R0 In perellel with R8 end docretwes IP ettonuetlon by 10 dU, Reliiy R2 
comioelB RIO to wound epd duereoscB IP utlenuetlon by 20 dll* R1 and K2 should be 
oporatod Individually fiw proper circuit funotio)), 'I’ho front-pane) switch actuates K1 or R2 
oneatallme» , , 

aODH'A'n'BNUATOR ' > 

i ■. 

Relays I<3 and K«l are 30 dB attenuator staHcs, Relay K3 shorts across R2B and IM across 
R3I) which deureaseH the attenuation of the IF siwuil by 30 dB for each relay* 
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Figure 7»28, Park Location for Programmable tF Attenuator A 7 
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Figure 7-29, Programmabie IF Attenuator A 7* 

Schematic Diagram 
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SERVICE SHEET 12 

A1 Front Pnnol Switch AsBomhly & A2 Front 
Panel ABsomhly 

A2 COMl’ON)3NTB 

A2QI) Is {in ttuto/mtinuiil hwUuIu This Is used for 
comhulcr rcinolu control to ,diKiibIc the miinun) 
PIBPLAV HI3F13R13NCE 10 dB/step swltolu In 
inmmiil mode, c^S' conducts* cpplylnu ““20 Vdc to 
Ihc wiper side of the DlSFlAY REF13RI3NOE 
10>dB/step switches, 

Inteurated circuit UI nmpllfleK the AGO sIkiiuI* 
drlvltm the REF CHAN LEVEL meter, Diodes ORl 
and;CR2 prevent »ny oyervoltugo from damaging 
the meter, > ^ 

'IVtmslstors Ql and Qt amplify the overload signal 
fro)n the test ehmv ' yonverter and test channel 



1 



Model H-107A 



AGO amplifier driving the UNCAL REDUCE 
INPUT RATIO light, 

A2A1 PH ABE VERNIER 

The 27B hHr, reference channel IE signal passes 
through A2A 1^1 — A2A1QU with no amplifica- 
tion, The prime purpose of the circuit Is to shift 
phase with the PHASE VERNIER control* III, 

A2A2 AMPLITUDE VERNIER 

The 278 hlb. test channel IF channel Is attenuated , 
with the AMPL VERNIER control R2 hy changing 
the effootlvo by-pass to ground of A2A20-1, 

The amount of by-pass to ground exhibited by 
A2A2C1 is controlled by the DIBPLAV REFER- 
ENCE 1-dB/stop switch which changes the resist- i 
unco between by-pass capacitor Cl and ground. 
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BBRVIOB8HI2BT14 

AD RoBtlflur A«nml))v «ml A17 Pow«r Supply 

«'WV POWMll HUPPIA' 

An (Dvoi'loiul IlmKui* tti'iuiBH umwnL lhmiinh 111, \Vh«n un nvwHotul nMnln-s, oil mul 04 mm 
nn, i!(UinIi)u QD i»»u1 kui'Iuh mnnliitm‘ C}1 to imn ul‘l\ 

1‘po vuKUlBlor ruBilbnL'k Inop HUn-tlnp iit A17TI'» Ik lhi*minh lUb )17, U!l» tind ()n t«) tliu \im 
c)U A unimnu In thu ’MiOV output> ilu» l« b nhtu)no In loiul, pcmlmfUK 11 Bhuniju thnniuli 
t m mn«ltiU)i* bmp whluh nhimtioK Urn i*l'fi)oilvi) ruKlKlitiuio nr wrlun miinliUnr 01 tmtl hi’InuK 
thunulputvnlldHBl'iHilan t ao Viltn 



C)viim)llti(jo pmU'ollon Ik ))W)Vblwl hy Al7cm4. If llu» niilpul vnllBKu i'Ikuk In iihnvu ja,h 
VilUt 0114 ' linndmttK inul uiwhi?k llm nvurtmnl llmlm)* cji) m nuUmti?, Ovni'vnlltinn mtiy 
jniulvuMi'nily nu^nr tlnvlnii BUjuKinmnt of it? uml ihn nupply will pn in nuiiM<m) vn|i 
mUpul, I’n uluin* nvwWniul, kuL 117 In inltbposltloi)* Uim miiin pnwt.'i‘nfr» limn nn UKtiintThlK 
Klumitl uluiii' Imiililu Biul »l|i»w 117 in bn titlJiiNlml for ►HO Vtin nnlpui, 

-aovi'owmiHUppbv 

I 

Tbu "-aov KUpply rmmttnnK Itlunllmilly In llm i!2()V KUpply, nxcnpl I but llm Vtlu 
mitpnt Ih Inlton fmm Ibn point nn llm utmult t'lHTnKpniullnii Ihniii'nniul pnlninn llm +!lt)V 
Kimp y niul ibo -!2t)V tic ttvound rcUmn Ik cnnnccintl u> » pninl llml I'nmcKpmulK In ibo 
^20V output nn Ibc +20V KUpply> 
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OVERALL SCHEMATIC D'AGRAM 

SERIAL PREFIX 1144A 
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Model8<l07A Appendix I 

! I 

■ . APPENDIX I 

MANUAL CHANGES 

M, INTRODUCTION 

I>2, To adept this manual to Instruments with 
serial numbers listed In the table below, make the 
indicated manual changes. 



I'3, Information for adapting this manual to In* 
struments with serial numbers not listed in the 
table below may be Included In u yellow MANUAL 
CHANGES Insert supplied with this manual. Infor* 
matlon about serial numbers not covered In any of 
these ways can be obtained from the nearest 
Hewlett-Packard of!lce, 



Schol Prefix or 
Number 


Make Manual Changes 


972-00316 thru V; 
. 972-0038B * 


A thru F 


983-00386 thru 
938-00445 ; 


A thru B 


U03A00440 thm 
1103A00505 


A thru D 


ll03A00506thru 

U03A006B6 


A,3,C 


llO-IAODBOOthru 

U03A00580 


A,B 


U03A00681 thru 
1103AOOC06 


A 


1141A 


No change 



Serial Prefix or 
' Number 


Make Manual Changes 


924-OOiOUh.'J 

024-00110 


A thru M 


924-00111 thru 
. 924-00130 


A thw L 


944-00l3Uhru 

944-OOlBO 


A thru K 


948-00151 thru 
948-00165 


A thru J 1 


948-00166 thru 
948-00175 


A thru I 


969-00170 thru 
969-00245 


A thru II 


065-00246 thru 
965-00315 


A thru G 



CHANGE A: 

l'ai>o G'14, Table 6-1 ; 

Change A14C26 to IIP Part No, 01400107, Ct FXD, IBOpF 300VDCW 

Di’lute A14C30 

DelcteAl4L12 

Change A14I121 to IIP Port No, 0698-7200, Rt FXD, lOKOHM 2 % 

Delete A14R56 
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Apixjndlxl ' Model 8407A 

; I • • ' • • ’ . 

" ' Mi'r ^ ' ' 

CHAMQE A (cant'd) ' 

l’ni{e7^16> Figure 7-lBr 
Chunge'Al-lOSOto IBOpF 
Delete AU039 

Delete A14L12 and jumper across comiecttons 
Change Ai|R 21 to lOK ohm 

Delete A14RB6 and Jumper across connections, > 

' ' . I 

I’age 7*16, Figure 7'Ht ’ 

Replace Figure 7*14 In Section VII of Manual with Figure 7*14 {Change A) In this Appendix. 

CHANGE B , 

Page 6*2, Table O-lt s' ' 

Change A2R3 to DP Part No. 0098.3132, Rt FXD 261 OHM 1 % 1/8W, Recommended replacement Is 0698.3443, 287 OHM. 

I ‘ ' 

Pago 6-3, Table 0.1; 

Chonge A3C28 to HP Part No. 0160.2208, 0; FXD, 330 PF 300V. Recommended replacement Is 0140.0210, 270 PF. 

Page 7*17, Figure 7*17; 

Change A3C28 to 330 pF. 

f • } ^ , 

Page 7>31, Figure 7.31; 

Change A2R3 to 261 OHMS. , : 

CHANGE C 

; Page 6.8, Table 64; 

Change ABCl and ABC2 to HP Pari No. 0160.2930, C; FXD CER 0.01 UF +80 -20% 100 VDCW. Recommended replace. 

, mentis 0160.0168, 0.1 UF. 

Pnge6.11,Tab|e6.1 i ) 

Add undir AlOUl Part No, 1200.0196, SOCKET; INTEGRATED CIRCUIT. It Is recommended that this socket be re. 
moved for better reliability. i 

! ^ i . ■ , ' * : 

Page 7.36, Figure /.3B; * > 

Change AGCland|C2 to 0,01 UF, 

CHANGE D ^ * V , ' 

Page 6-B, Table 6*1; ‘ ' i I 

Change A3Zl,Z2, and Z3 to HP Port No. 9170.0016, Recommended replacement is 9 170*()847, 

f i ' ' 

Page 6-6, Table 6.1; 

Change A4Z1, Z 2 , Z3 and Z4 to HP Part No, 9170.0016. Recommended replacement Is 9170-0847. 

Poge6.13,Toble64; , 

Change A13Z1, Z2, Z3 and Z4 to HP Pott No. 917Q.0OI6. Recommended replacement Is 9170.0847, 

I . ' 

Page 6.1B,Toble 6.1; i 

Change A14Z1 to HP Part No, 9170.0016. Recommended replacement Is 9170.08.17, 

Poge,6.17,Tablf, 64; * 

Change A16Z1, Z2, Z3 and Z4 to HP Port No, 9170 0016 . Recommended replacement Is 9170.0847, 

CHANGE E 

Page 6.9, Toble 6^1; ' , ’ 

Change A8C12 ortd A8C13 to HP Part No, 01804746, C: FXD ELECT 16 UF 10%, 20 VDCW, ' 

, Add A8C18, HP Port No, 0160.2667, C; FXD 36 PF 600 VDCW, 

Change A8R4,to HP Part, No, 0698.3160 Rt FXD MET FLM 2.37K OHM 1% 1/8W. 

Chonge A8R2() to HP Port No, 0767.0290 Rt FXD MET FLM 6.19K OHM 1% 1/8V/, FACTORY SELECTED. 
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CHANGE E (cont'd) 

Po«eO>9»Ttible6*l (coiUM)( ' ■ i , 

Delete A8n27, ‘ 

PoBc6.11,TDb|ed.l( 'l ' i 

Change A11C12 and AUC18 to HP Port No, 0180-17'16, Ci FXD ELECT 15 UF 10% 20 VDCW, 

' ! ' I , I ' 

Poge C-12,Toble 64t , 

Delete Aim20, 

Change AllTl to HP Part No, 0lOO'28B<ll 's' 

) ; ' , 

Page 0,13, Table C-lt 

Chongc A13R28 to HP Part No, 0757.0-tlfl, lit FXD MET FLM Bll OHM 1% 1/8W. Recommended replacement Is 
0767.0<101„l00OHMS. , , 

Page.0,U, Table 04t ' ' i i 

Change AHC2B to HP Part No. 0160.2266, Ct FXD CEll 8,2 ±0,26 PF BOO VDCW. 

Delete A 14C3-LA14C38, ^ ■ 

Delete AMLll. i ' • 

Delete AMQ 10,’ 



Page 0-16, Table 04t . , ^ 

Delete A14RB0;A14U60. 

Poge 647, Table0.lt 

Ohohge A17CR4 and CR8 to HP Part No, 1884.0073, Recommended replocement Is 1884.0012. 

Change A17R1 ond RIO to HP Part No, 0812.0017* lit FXD \VW 0.26 OHMS 6%, 3W, 

Poge 7.13, Figure 7.13t , 

Change A13R28 to 611 OHMS, 

« i' f • ■ 

Page 7.16, Figures 7*14 and *7.1Pt 

Rcploce Figure 7.14 and FIgU’.e 7.16 ,‘n Section Vtl of Monual with Figures 7*14 ond 7.16 (Chonge E) In this Appendix, 

Poge 7 . 19 , Figure 7.19t 

Chonge A11C12 and A11C13 to 16 UF, 

Delete AUR20, " 

Page 7.27, Figure 7.27t 

Change A8C12 ond A8C13 to 16 UFt 

Chonge A8R4 to 2370 OHM. 

Change ABR20 to 0190 OHMS, FACTORY SELECTED, 

Delete A8C18 and connect A8R27, o 10 ohm resistor, In Its place, 

Poge 7.36, Figure 7.36t 

Chonge A17R1 and A17R10 to 0,26 OHMS. 

CHANGE F 

Page6.7, Table 6-lt 

Change A7C26 to HP Port No, 0160.2260, Ct FXD CER 6,1-0,26 PF 600 VDCW. 

Delete A7C30-A7C33. 

Chonge A7K1-A7K4 to HP Part No, 0490.0760, RELAYt REED 0,1 AMP MAX, 260V MtN. Recommended replocement Is 
0490.0884, 

Poge 7 . 29 , FIgup 7.28 ond 7.29t , 

Replace Figure 7.28 and Figure 7.29 In Section VII of Manual with Figures 7.28 ond 7.29 (Chonge F) In this Appendix, 
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Figure 7’1 6. Phase-Locked Oscillator Aid, Schematic 
(Change E, Serial ffo, 948-00176 thru 983-00445} 
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1 Appendix I 


, i 

i 

CHANGE Q 




, Page 0*18, TahleO.lt i, 





ChwiKu PLl to HI* PnrtNo, 0100.2580. 

Chiini {0 \V2 to HP PoH No, OH tO7*fl0Ot)0. ' 

(Shijnse W17 to HP Port No, O8 lO7‘00O5B, 

Chniigo SI to HP Part No, 8101.0100, / 

Page 6.1D, Table G-lt , 

ChanBc CABINET P;>in\ Hem 12 tot 

12 08107.00002 PANEHt UEAH 

12 08-107.00060 PANEL ASSYt REAR 

J I 

Page.7.8B>FlKUre7.8Bt ' , , 

Change |)ower- supply sclicmaltctn manual, Secllon VII, per the allachcd partial schcmiiltc, 




/?art of Figure 7'3B. Power Supply A17 and Diode Board /15, Schematic 
(Change G, Serial No, 065-00315 and Below) 
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CHANGE H ' ' ' ' M 

Pdlje OrOjTnbtoa.lt 

QbAimo Afl017 lo IIP Pnrt No, 0100.017'!, Ot FXD CEll 0.-I7 UP +B0 -a0% 25VDnW , ' 

AqOIB > ‘ I 

PniicO.17, Tnble0.lt t ' ' ' ' 

Dclulo A17CB mid A17C0, ' 

Delete A17U10 mid Al7t?a0 i 

Page O.IB, Toble0.lt . , ' 

Delete Al7R21ntiflAl7ll22, 

Pnge7'10, Figure 7 . lOt , ' ’ 

nepinco Figure 7 .IO In Section Vlt ofMmiudl with Figure 7*10 (Clinnge H) In this Appendix. 

Pnge7'27, Figure 7'27t ' 

Repince Figure 7'27 In Section VII of MnnunI witb Figure 7'27 (Clmnge H) In this Appendix. 

Page 7*!16, Figures 7-3'l nnd 7..1Bt , i ' 

Ileptnco Figures 7>IU nnd 7'3B In Section VII of mmiuni with Figures 7.31 nnd 7*36 (Clmnge 11} In this Appendix. 

CHANGE I 

’ Page G.19, Table B.6, under "Align Test (Tnblc B.B)" Chnnget 

'1 AldlUO PLO OUTPUT 

‘ (Selected volue) 



Adjusts PLO output level. 



Page fl.13, Table 0 . 1 ; ' 

n oil of the associated AM board components per the nttnrhed 

Kil If f f "placed with IIP Pnrt No. 08-107.00123 dr 08107.00 107 (rebuV) 

At the same thue Al3 must be replaced with 08-107.00002 or 08-107.00102 (rebuilt). ' 

' Page 7 . 15 , Figures 7rM nnd 7.lBt ' J ’ 

- Change parts location photo nnd circuit board schemutlc of AM per atlnchcd Vlgures 74.1 and 7 .IB. 

CHANGE J ; ’ 

Page. 7 . 33 , Flguwr-33; ' 

Connect together to a single ground XA8A pins 1, 3, mid 0, and XAllA pin, 3. 

CHANGE K. 

Page fl.l2,' TnbteQ.lt 

Change A13L-I to HP Pnrt No. 9100.1023, COIL/OHOKE 27 UII B?l. llecommcndcd Replacement Is 0M0>d237, 200 UH. 
Change A13LB to IIP Part No, 9100.1027, COIL/CltOKE 39 UII BTf-, Recommended Replacement Is 0100.10-16, *130 UII. 

Page 7 . 13 , Figure 7.13;. 

Change A13L-1 lo 27 UH 

Change A13L6 lo 30 UH. ' 

CHANGE L 

Page 6.12, Table 6 . 1 ; ' , 

No. 08-107.00003 nnd also change all of the associated A13 board components per the attached nnrts 
list. If It Is necessary to replace A13, It should be replaced with HP Part No. 08-107.60002 or 08-107.60%2 (rebuilt) At the 
same time Al-1 must be Replaced with 08107.00123 or 08-107.00107 (rebuilt). irenunt). At the 

On AM Parts List included with this appendix; i ' 

Add AMCR3, -1, and B, HP Part No. 0122.0201, C; VOLTAGE VAR 16 pP 10% 30WV 
Delete AMC31, 32, nnd 33. , , / 

Change AMRIO to HP Part No. 06a8.722-l, R; FXD FLM 316 OHM 2% 1/8W. 

' * 

Page 7 . 13 , Figures 7.12 nnd 743; ' ' \ 

Change parts location photo nnd circuit board schematic of A13 per attached Figure 742 nnd 7.13. 

MO: , 




Figure 7-19. Reference Channel A GC Amplifier A 1 J, Schematic 
( Change Serial No. 959-00245 and Below ) 
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Ffffure 7>27, Test Channel AGC Amplifier A8, Schematic 
(Change If, Serial No, 959-00245 and Below) 
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Figure 7-34> Parts Location for Diode Bdard AS and Power Supply A 17 
(Change IL Serial No, 959-002^5 niid Below) 
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^Table 6-l\ PartH List for A 13 tn tmtruments with ticrlal number 92^1^00130 and below; 
and A 14 in Instruments with serial number 948-001 7S and below, 



oSllgnJtL K P®* Number Qty 






Ahctt 1 
A| riX 




OltAQT'feQOOt 



flll4l)T-fc0>0J 

Dlin- 0 »l 

oUo»oirA 

OUO-OJH 

auo-ioAo 

auo-i«bo 

i}iAO>oir> 

■liM'Olsr 

0|t0-0(7* 

oun-1060 

OUO-OtbA 

OUO>9IO| 

oi«a>aiti 

oi>o*oir'»i 

0U0>0)T« 

OMO-ITAJ 

oiaP'Otfl 

OlnO'lQftO 

fllTP-OMO 

Pt<0>0»9l 

tPOl'OOXt 

k9»-our 

190J-JP0? 

1901-OOXS 

wa;>aoa« 

9kA0-nn9ft 
9tM-009* I 
9>00"l»»* 

9ldO»UI) 

lisa-oian 

k««a-#ja4 

»A4>-00» 

U4A>oart 

Um-ooao 

OMT-OM6 

or»T-o)i» 

0T4T-04J? 

Il69«>}t0? 

0bW-J4*T 



oa»i-lo ?5 

oait>)lQ» 

OblA'OOAA 

a»9A*IA)7 

0T»T-0?»0 

na9A“»*il 

q69«>ai)«a 

OTfT-0*0O 

P74T-OAOO 

0X47-0710 

0747-t)Jt» 

074T-DaU 

0747-0*01 

0747-0279 

049||.>*)* 

0494-)*>* 

0»9a-)*7* 

0«9a-7t»l 

0747-0*71 

Oft9*->744 

049e-)**6 

2700-7747 

0747-0**2 

0747-0*41 

0747-0*20 





Description 




Mfr Part Numbar 



AlC ANPU77E7 A447 

MCON^rNOCO A7PI,AC7PtKr 74 01407-60002 
na OI*O7»407O27RtOU|Lrl- 
A7 IHf 4AA7 77ME A7* HUS7 HI RtP7.ACI0 
T777H 0i|*07-*072} oa 0**07-AQ7077aEDUtl.7l 

a7aut7.r eachanoe a44v 
C 7F*t> ELia 7>0 IJ7 70t iEVDCN 
C77atl eta dr*7 U' *00-204 24VOCW 
ertan eta o»*7 uf *oo-7ot aovucM i 
C77AD Eircr 7rO UF 70t 44VDCW ' 

ettao eta o»7 ua eoa 24vuck: 

CI7A0 era 0,7 ut 20 t 24V0C0 
C77ai) eta n.*7 ut *oo-20t 2syocw 
C7tAD Or 0,00*7 ut 704 2 oavoew 
ciaan era o.*7 ur * 10-204 rovucu 

cirao eta 0,7 dr 20 t 24VDcw 
C7tao py 0,019 ua tot aoavoew 
ciFAD Mr 0,0019 ua 704 loovoeM 
C7FAD Hr 0,072 UF tO( 200 VUCM 
ciaao MV 0,0044 ua tot aodvdch 

etaat) tucr 7,0 ga lok lovoeu 
ctaao eta r),*7 ga *ao-2ot ttyock 
ctaau ELEcr 0,7 ua tot mDcw 
ctaao E7.EC7 1,0 ua tot itvocu 
ctaao eta 0,7 UF 204 24vdch 

ctaao Mr 0 , 0*7 ua tot aoovoew 
ctaao Elect 7,0 ua tot lovocu 
otoortiiLicoN tOOMA/tV 
0 ooEiitiicup ay 
OtoUE aatAKDnMPt2,47V 44 

UtOOEtttlteUM tUOMA/ty 
OtnOE ltaEAKUQNtttr,4V 
coii/cuoat 7,00 Um 704 1 

CUlL/CMOaE 7>00 Ull tot 
culitaao aa o,ii uit 20 c 1 

cnti/CHaaE 27,0 uii 4t 
COIL/CHOat 19 Utl 44 
rstattt Map 
7iratM pap 

7471147 pap , 



7477147 apa74ELtC7ED FaUH 2P*2«0) 
747at4 apa 4ELEC7E0 aaoH 2pl702) 
747114 apalmacrEii aaow 2p 47027 
7471141 PaPttClECltO aaoM 2P170*7 
t47at4t aP»74EUC7EU aiOP 7P4702i 

ataao MI 7 aiH to ohm tc t/aw 
ataao me 7 flh *2,2 ohm tt t/iw 
ataao ler aiM 909 ohm 74 t/iu 
ataao Mi7 riM 247 niM 74 t/2M 
ataao me 7 flh *22 mm tt taaw 

ataao comp tooo ohm 44 7 /*w 
ataao me 7 aiH 217 ohm it 7 / 2 m 
ataao me 7 aiP 2 , 74 a om it t/au 
ataao me 7 fim ? 6 ,i dhh it t/iM 
ataao mei flh ta ohm it t/au 

1 ataao me 7 aim 20,1 ohm it 7/IM 
ataao mei flm 2,74a ohm it t/aa 
ataao ME 7 fin 90,9 ohm it i/bm 
ataao mei fim 90.9 mta tt i/aw 
ataao net fim la mm tt taaTt 

ataao ME 7 aiM i,i«a ohm it t/aw 
ataao mei fim 411 ohm it taiw 
ataao ME 7 alM loo ohm it l/au 
ataao me 7 fim },ua ohm tt t/iit 
ataao Met au i*,a mm it i/aw 

ataao' ME 7 flm i*,t ohm it t/aw 
ataao art flm i*,b ohm tt t/ai 
aiFao ME 7 FLM i.Bia ohm it tattt 
ataao Hit aiM b 24 ohm tt i/bm 
ataao mei fim *,a*k ppm tt t/att 

7 

ataao Mir fim lai ohm it i/au 
ityaa mm 400 tiHM 4t am y iw 1 
ataao me 7 flm 10,01 ohm tt i/tM 
ataao me 7 fim 4 . ill ohm u i/au 
iiaao ME 7 aiH 740 mm it i/bm 



a 



Ot*Or»BOOD4 



aa*07'A0702 

140070419014*2-074 

4CtlB7&-CMl 

BClllFt-CMl 

140070419019*2-074 

1C*2A-CML 

1C*2A-CML 

4C7tn74»CMl 

1921*7292-174 

4Cl7l77S-CMt: 

lt*2*-CML 

192P19I92-PT4 

192119292-17S 

192112192-174 

192144292-174 

1400104X9014*2-074 

4C11B74-CMI 

740010*19014*2-074 

7400104X9014*2-074 

lC*2ii-eMl 

7921*7192-174 
1400109X9044*2-074’ 
ao 21B7 
7907-01*7 
7902-1002 

ao 2IB7 

! 102 - 00 ** 

417-12 

417*12 

9100-7*72 i 

7417-*B 
, 15-L114-2J 
2P4779 
2P4179 
2P4179 

lil4l«00tt 

7B4.<-0020 

IB4A-0020 

7B4*-007l 

U41-0020 

* 0747-01*6 
0747-011* 

0747-0*22 

069B-1702 

0691-4**7 

CB 1024 

069B-41D2 I 

OA9B-OOB* 

0*98-1*42 

0147-02B0 

0*9»-l*12 

069B-DOI* 

0747-0*00 

0747-0*00 

0747-02B0 

0747-0279 

0747-0*1* 

0747-0*07 

0747-0279 

0*91-1*1* 

0*91-1*4* 

0*91-1*1* 

0*91-4744 

0747-0*27 

0*91-4144 

0*91-4*** 

2700-7797 

07* 7- 0**2 ) 

0747-0*41 

0747-0*20 
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Table 6-1, Parts List for A 13 (n Instruments with serial number 924-00130 and below; 

and A 14 In Instruments with serial number 948-001 76 and below, 



Roforoncfl; 

Doslgnotion 


HP port IMumlwr 


Qty 


Dosoriptlon 


Mfr 

Code 


Mfr Port Numbor 




OH7-OAT# 


1 


R12ID Htr riH l,riK ohm 


2 BA BO 


0|tr-02T6 


AiHK 


06<)R-0aRA 


2 


RIMU RET FAII 2»AAK OMN Et 1/RM 


2BAB0 


06')l*0t)fl \ 


AttliM 


OAlA'OaAR 




RhAD HE2 FEH 1»9RK UHH It 12 |M 


2BAB0 


069B*00II 




aARR-AOIT 




RirXO Mir MAH AA,9 0«H Ek I/IO 


2BAB0 


0A96-90tT 




OAfll«A(»T 




RI2A0 Hir RAH AA»A wm It 12RK , 


2BAB0 


0A96-9DJT 


AlIH 


Rl7U>d4t A 




READlMlOhEriC SHlELDtNS 


021IA 


9A-990-At/)ll 




0«A07>MU04 




niURO litVtPIlAtE-AOCRID osctAAArnR 


2BABD 


06907-90009 








RICUMMENOEI) RtMUOtMIAT It ORROr-ROlEt 












OR OBAOr-AOlorlMERUIArii. 












Ar rHE EAME r|ME All HUtr BE REMAACED 












Wirii ORA02-EOOD2 CR 0 tA 0 r-Ea| 02 CRE 0 U|ir) 








OAAOr'AOtOr 


1 


REBUIU QR9Or-A012t)REl»J|RES ERCHARCE 


2BAB0 


06907-90107 


A|tU 


'OhO'IOAO 




CthiU CEA 0,i UM 20t 2BVDCW 


962 B9 


1C92A-CML 








ClFXn OER D>1 UF 201 2SV0CW 


962 09 


1C92A-CMI. 


AMC) 


016>>*22I)A 


2 


CIFII) MICA IRQ FF »I 


2BAB0 


0190-2209 


AU» 


OhO'AADA 




ClFRO MICA 1«0 FF tt 




0190-2209 




ohO'lOAO 




1 tlFRD BEM OF 20t 2tVDCW 


E62B9 


)C92A-CML 




0UQ'*10AD 




CiFRD CER oh UF 201 Atyoew 


962B9 


3C92A-CML ^ 


AMCT 


OUO'IOAO 




ClFlD CER oh UF 201 2BV0CN 


96269 


IC92A-CML 


AIKI 


QhO'IOAO 




CIFFD CER Oh UF 2Dt 29V0CN 


962B9 


)C92A»CML 




01AI1''I>UA 


A 


CIFAO EAECr A>R UF lot ttVOCU 


962B9 


16D096tRt01tN2-DYt 


AMClB 


OMO'-OUA 




CIFEO EAECt R»R UF lOt ItVDCU 


962B9 


190096tR707tD2-0ti 


A>ACU 


OUO-30AO 




CIFAD CER 0^1 UF lot 2BV0CM 


96219 


)CA2A-ChL 


AMCU 


niRO'iOAO 




ClFRU CER O.t UF 201 EOVDCW 


962 B9 


)C92A-CMl 




OtAO'AOlA 


) 


CIFID MICA A2 PF tt tODVDCU* 


OOEM 


RDMltE920Jtt 


AlUU 


0)90*00S0 


t 


CIFFD CER 1000 PF »BO-20t lOOOVPCW 


962B9 


C097BI02E102Et29-COH 




OMO-OO&O !' 




CIFRO CER 000 PF »RO-20t lOOOVOCU 


962B9 


C0A7D|02Ei02E629-C0H 


Aiukb 


aiiO'OoiO 




CIPRO CER 1000 PF FtO-201 (OOOVDCU 


962B9 


C097Bl02E|02Et29-CDII 


AiActr 


Oho>2m» 


1 


CIFRU CFR R>2 RF tOOVDCM 


I29B2 


ldi-oao-coiib- 62 tc 


null 


QllO-OUS 


1 


CIFRO CER 21 PF lot 900VDCU 


12962 


JDI-0OD-U22O-270F 


AMCIt 


OlAO'lOAD 




CIFRD CER Oh UF 20t 2BVDCW 


tt2B9 


ICA2A-CML 


AUCIO 


OUO-10AO 


1 ^ 


CIFRO CER Oh OF 20t 2tVDCW 


96269 


IC92f^CML 


AUCtl 


o|6a»iotD 




CIFRD CER oh UF 2Dt 2tmu 


99269 


K92A-CML 


nscii 


o|ao-}2aa 


1 


CIFRO CER 20 PF tt BOOVJCU 


17962 


>01-000-0000-2002 


AUCI> 


OhO'lOAQ 




CIFRO CER Otl UF 20t 29VDCH 


96269 


IC92A-CML 


AltCAA ’ 


0U0>jdt6 


’ 


CIFRO MICA t2 PF tt tOOVDCU 


6669! 


R0MltE92OJtt 


AUCI« 


OiAO-OAII 


1 


CIFRD MY IROO PF lot 200 VDCW 


9626-) 


ly2Pl«2A2-PFS 


Aucrk 


oUO'OUA 




CIFRD EAECr 6,a UF lot ItVDCW 


96269 


ltaD9RtRAO)tB2'0Vt 


AMCAr 


OiRO-qUA 




CIFRD EAECr A>R UF lOt ItVOCU 


96269 


lB0096tRyO>tB2-DYt 


AtACII ^ 


'oIrO'jUi 


1 


CIRRO EAECr ),.) UF lot BOVDCM 


96269 


|tOOntRROtDB2-DVt 


Al^Ctl 


1 OtRD'lhR 


1 


CIFRO EAlCr Ul UF lOt 20VDCM , 


26ABO 


0lB0-179t 


aUcis 


oUo-AaiA 




CIFRD MICA A2 PF tt 900VDCU 


06191 . 


RDNttE920Jtt 


aIack^ 


0i72-P2A) 


1 


CimiAOE VAR AF PF lot AOoV 


OAll) 


ihtlAB 


alacaa 


h02»C07S 1 


1 


0|ODE»RRERRDOilMtlO.CV tt 900 MM 


26960 


|t02-002t 


Ahem 


0127-020 A 


19 


CIVOllAOE VAR It PF lot tOMV 


otm 


EMVIlt-201 


AhCAA 


0122-0701 




CIVOirAOE VAR It PF tot JOMV 


OAFlt 


tMVUt-201 


AUCAt 


0 ( 22-0201 




ClVOLIAlit VAR It PF lot )OMV 


DAT II 


EMV)lt-20l 


Ahil , 


1250-120J 


1 


CDMIilCroRIPC RE ANCLE 


26960 


|2t0-l20t 


AhU 


OlOO-lARR 


2 


CO|A/CimRE lAOO Ull tt 




2 toa-)B 


A1H2 


9i00-lA9R 




COlL/CHOKE |A00 Ull tt 


99BOO 


2tOO->6 


Ahu' 


•)100-22AT 


b 


COlLIFlb RF o.lo UH lot 


26960 , 


1 «tOO-22A7 


AhAA 


9100-lAAl 


, 2 


CDIL/CHURE >00 UH tt. 


26960 


y|0O-|9A> 


AtAA» 


SlOO-lAAl 




COIL2CIIORE MO Ull tt 


26910 


AlOO-lAA) 


aUu 


•)l00-2?A2 




‘ CO AIFRD RF OhO UH lOt 


21bB0 


9100-2297 


a|al? 


0RAO7-AC02R 


1 


COlL AtiVIADJ ' 


26960 


DE907-A0026 


AhLI 


9100-22A2 




COlllFRD RF OflO Ull lot 


HT! H 


9100-2297 


AhAA 


■»lm)-22*0 


2 


CO L/CHURE Oht Ull lot 




9100-2299 


AhU) 


9100-22R') 




CO l/CHORE oht UH iot 




9l00-2299 


Ahlll 


9tOO-22A7 




COIlIFRD RF Oho UH lot 




9100-2297 


AAA9A 


IRRA-OCTl 




ItTRIBI NPmtELECrED FROM IhtTOtl 


KTiifl 


IBRA-OOri 


A1AS2 


IRlA-OOn 




riFRIEI NPNIEEULTED FROM 2Nl|0t| 


26960 


latA-OOTl 


AhO) 


lRRJ-0020 




UrRIlt PNPIlEAECTEU PRDH 2Ntr02| 


26960 


|6t)-D020 


aIasa > 


1RM-D020 




rirpill PNPitCLtCTED FROM 2N>T02 


26960 


latl-0020 


Aim> 


tR99-O02U 




lirRISl PNPI9EAECTED FIlMfl 2Niro2 


26960 


lBtl-0020 


AhDA 


lRM-0020 




rtTRIBl PNPISELECIEO FROM 2N1T02I 


26960 


[at>-oo 20 


' AU»A 


IRSA-Otm 




UlRIll NPNItEAECTII) FROM 2N>T0A| 


26960 


la;9-oo7l 


Ahitl 


iR9A-00n 




ItlRIBl NPMISEIECIED FROM 2N>r09 


26960 


latA-oon 


AUgf 


iR9A-ncn 




rURItl MPNItElECICD FROM 2 N>T 0 A| 


269EO 


latA-0071 


Ah9)a 


IRRA-UOU 




ItTRItl NPNIULECrED FROM 2N>I0A| 


2tt60 


1699-0071 


AhBh 


IR9R-007I 




KIRItl hPMUUCIEU FROM 2N>rOA| 


26960 


1099-0071 


Aheu 


)R9A-00Tl 




tETRItl NPNimtCTED FROM 2N>7pA| 


26960 


1699-0071 


Ahm 


h9A-D0Tl 




tirPISi NPNlUlECTEO FROM 2N)*0A| 


26960 


latA-oori 


Ahuh 


h9A-0R>l 




1 rilRISl hPN 1 , 


tom 


2N9179 


Ah>)t> 


IR9A-O01O 


1 


mRltl hPN 


26960 


1699-0019 


AAA«I 

1 


\ 


A 


RIFRO FLM AhRR OHM 2t l/BU 

1 


?ibeo 


0996-7299 



H6 



•I I 



()Vr lnih)Oucil»i) to till* Foi'oriiifHiiK Inrurirntdon 
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Table 6-L Parts List for A 13 In Instruments with serial number 92^>00I30 and below; 
imd A ld In Instruments with serial number 9d8>00J 75 and below. 



dS& HPPTtNumbor Oty 





I AMitir 
AUK4U 



OA9n-r;Ai 

0»<)t>T2S<t 

o«4ii>r»Bo 

MM'TJU 

0Att>T;»7 

OAII-TMA 

i)«ia»T;iA 



a«ti-T7Ar 

waa-TWT 

onr-o^s'j 

0A1B-TJAT 

o*aa-T;»? 

CA'ja-TMl 

0M«-7M> 

0A«»r?4J , 
tAia-T^io ' 
OAlB-rfAO 
064«-mT 
om-yiti, 

04M-rJM 

oTir^olsi 

0717-oba 

a«4l>7107 

i]*7«-7*47 

C6tt>774B 

0A«-7;4» 

C»7«-7«7 

0*71-7/77 

OAH-7744 

0A7a-77*0 

0*7a-77t0 

0*71-7/// 

D47B-7/*) 

M7I-7/17 

C*7l-7/(* 

0»7(-77J6 

Mio-MH 

1/00-0770 

07I0-07O7 
04 70-0k7* 
7kr0-90k* 







Dosorlptlon 



Codo 



77770 7I.H *>k7H Dim /t U>W 
AlK/D 7LH )»t*K OMH /t [/>|7 
M/AD 71.71 /4«K OMP /k k/«W 
A77*n FLN k*,/K wm «t (/7IW 
M/KP 7k.H k*>IA 07)77 /k k/kW 

AI/TiO 7k.N ft»k'7* OXT* l/OD 
klF/P 7LH *>k7A l»77< /k l/«)7 
klFAO 71.17 kk 717777 7k k/»7< 
kt//o nH itklK OHH ft k/ao 
R7/AD 7k77 k»7*k UXN 7k k/M« 

k7/|7D /LH ino DI7N /k’ k/BT. 
klF/0 AM FL77 a.kkk 07777 7k k/RT* 
Rl/kP r).K k77 DH77 /k k/RM ' 

RlFkP FL7> Ik 01777 7k k/RH 
R7/AD rU 770 D77H 7k k/R77 

FACruRy 4ILFCTFP FAR7 

RtFAD 7717 FLH kOrAk Ok^ /k k/R7/ 

MFAD 77t7 FL77 [<7>*k 07H 7k k/RD 



R7FAD kE7 F177 kOrAA 077H 7k k/RW 
R7FAD 7777 F7T7 kOOO 077H kk k/777 

I 

I77FAD 7777 F7H k*7>*k 07177 /I k/RH 
A7FAD FL77 /Ak 017)7 7k k/R7( 

|I)FAD FIM /Ak 0)777 7R l/Rkf 
A7FA0 FI.H Uftk UH77 /k k/R77 



|I)FAD FIM /Ak 0)7)7 7k l/RM 
A7FA0 FI.H Uftk UH77 /k k/R77 
A7FA0 F777 7»7tk 0)7k /( k/BM 

I7FA0 Fl.k k>7*A 077M 7k k/RM 
A7FAD FLN [oK 0)1)7 7k k/R)7 
7I7FAD F177 kOA 0)7N 7k k/RW 
R)FAO 7*77 F77> kO.Ak 0)7)7 7k k/RM 
A7FA0 F777 k*»7k 017)4 /k k/RW 

ftlFAD H77 fan RtkkM 07)N 2k k/RW 
A7FA0 FLM /•/ 0)7)7 /t l/RW 
MFAD 7777 FIK kOOO 07*4 !lt k//W 
)MFAD M77 71)7 [ooo (iiiM kk 7/7W 
R7FA0 FkK *Uk OHM /k l/RW 

R7/AD FLH 2>R7A 01)77 ft l/RW 
AlFAb FLT7 )t(*A OHM 7k 1/R7I 
R7FA0 HI7 FLM 7>I7K OHM 2k 1/BW 
KIFAO FLN *7/ 077K 2k l/RW 
AIFAD FIN *77 0)7H 7k 1/RM 

HlFAO FLM 2»1BA 0)777 /k l/RW 
AIFAD FLN lOA D))K 7k l/RW 
)IIFAD FLN lOK 0I7N 7k 1/RN 
A7FLD FLH 7R? OHH 7k l/RW 
NtAAO FLH 4 l 77A 0)7H 7k l/RW 

AIFAO FLN k>7 D))N 7k l/RW 
AlFAO FLH SA/A OHH 7k l/RW 
A7FAD FLH IK 07)H 7k l/RN 
R7VAR NW lOA D))H M 7VF7 V IW 
SOCAElKAyLtAL 

CAVI7ALM)U*R7/ 

CAyL7ALinUAA7/ 

REAMHATSTO/TIC LHI7LDIH0 



m 



OAOB-t/SS 

OiRR-y/AR 

OARR-TFAR 

OARI-77AR 

OARR-T/AR 

OARB-7/LR 

OARR-7777 

0ARB-T7IA 

OARB-T/RO 

DARB-T7AI 

OARI-m/ 

OARR-7/R7 

0ARB-T7I* 

0ARR-T71A 

0ARR-77II 



OARB-T/AT 

OARR-7/A7 

OARB'F/AF 

07RT-0kRR 

0ARR-I7AT 

OARR-77/7 

OARt-7271 

OARR-77A) 

DARR-T7AI 

0ARB>T/A1 

OARB-77AO 

OARR-T7AO 

OARR-T/kT 

0ARR-T7AL 

OARB-riR) 

0ARR-772> 

07R7-01RR 

DTRT-OkRR 

0ARB-770R 

0ARB-T7AT 

OARR-r/AR 

OARB-77AR 

OARB-///? 

Oarr-7/77 

OARB.77AA 

OARR-7/AO 

DARB-T7A0 

0ARI>7271 

0ARR-7IR1 

71ARO-771R 

0ARR-77RA 

OARB-ialA 

/tOO-lTAl 

BOaO-AS-/* 

OAkO-OlRR 

OAlO-OlRA 

FA-SRO-AR/IR 



Krt* kniroilTioilim lo |li)i wmIdh roroFikorl)))! lorormAllim 



I 



I 













Figure T-14^ Parts Focalloti for Phase-ljocheti OstuUator AJ.4 
(Change 4 Serial No^ 924-00131 thru 948-00173 - 
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Figure 7-i2L Parts Location for Automatic Level Control Amplifier A13 
(Change L, Serial No^ 924-00130 and Beloui) 
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Figure 7-13, Automatif Lcoet Control Amplifier /lis, Schematic 
(Change L, S )rlal No, 92-F00130 and Bctmv) 
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Figxire 7-l4i Farts Location. for Pbase-Locked OsaltatorA14 
(Change SerM No, 924-001 30 and Below) 
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Model 8;tC7A ^ i 

: , I' : 

* ’ ‘ i 

On n|fu« 7>i|5 (ChaOgi! I) Included with this nppendlxt 

Delete AMOi'tl,' C3!i, und Ct)3{ pul In Dick place Al'tOPII) OH>|^ and CR6{ all 15 pF voltages variable capacitors with cathodes 
wilx'd loground, ’ !; 

Add a yellow wire conbocUng XA13 pin 0 to XAH pin 16 , 

CHANGE M ■ , 

I’ago 6^10»Table Q.lt 

Delete AlOOKH, , 

Page 6* 17» Table 64t ' 

Delete A1703 and A17C-I, ' 

I ' ■ 

Page 7^23, Figure 7«23t 
Delete AlOCRH, ' 

Page 7-36, Figure 7>36t ) 

Delete A1703 and A17C4, , 
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r-23/1-24 
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APPENDIX II 

OPTION 008, manual SUPPLEMENT 



Puge PiiiroRrupl) 1405 

Add "‘Option 008'" ufter "U052A" m)d ufter 



INTRODUCTION 

This supplement deserlhos the differences In the 
Model 8>107A Network A»mlyzer with Option 008 
installed^ In addition, It deserlhos the munuul 
chnnges nucossury to doeument the addition of 
Option 008, 

DESCRIPTION ' 

The Model 8407A Option 008 Network Analp.er 
Is used to test devices used In a TB-ohm system. 
,The addition of Option 008 consists of Installing 
four 50*to*7B ohn) matching resistors {UP Port No, 
11658'60001) In the 8-107A front panel. In all 
other respects the Instrument Is u standard 8‘107A, 
The original fronUpanel BO^ohm BNO connectors 
mate with these adapters. Therefore, the 8<I07A 
can he converted to BOmhm Inputs at any time hy 
removing the B0 tO'>7B*ohm matching resistors and 
securing the original BO-ohm BNC connectors to 
the front panel, However, If frequent changes 
from 7B to BO ohms arc required, It would ho more 
convenient to use two model 116B8A B0-to*7B' 
ohm matching resistors which are externally con* 
nected to the front panel, 

NOTK 

The front panel connectors not In use are 
terminated with B0*ohm terminations for 
both the standard Instrument and Option 
008, The resultant mismatch for the Opt* 
ton 008 does not affect the measurement 
because, this mismatch is padded out by 
internal attenuators, 



MODIFICATION KIT 

Modification kit' for field Installation of this option 

Is Port No, 08-107*601*10, 

' » i' 

manual changes to incorporate 

OPTION 

Pago 1*2, Table 14 1 ' , 

Change TEST INPUT and REPEHENCE IN- 
PUT Impedance to 7B ohms, 

i i 

Poge 1-3, Peru graph 1*175 

Change (1) entry to5 116B2A, Option 008 

RcfIectlon-lVohsmlssto5i Kit 

Delete (2) 116B-1 A Passive Probe Kit, 

Poge 1-3, Porugraph 1*185 

Delete entire paragraph, , 



"8721A, 



Page 1-3, Paragraph 1-20 thru 1*235 
Delete pamgraphs 1-20 thru 1-23, 

Page 3-B, Figure 3*35 

Add "Option 0'/8" after all references to 
8-107A mid 116B2A, 

Change 110B2 6 J000 to 116B2-00019, 

Page 3*0, Figure 3-1 5 

Add "Option 008" after all references to 
8-I07A, 11062A and 8721A, 

Change 11062*60009 to 116B2-60019, 

I 

Page B*3,Tt4hlo B*2l 

Add "Option 008" after 8721 A and 116B2A 
In Trunsmtsston-Renocllon Accessory Kit, 

Change 11662*00009 to 11662*00019, 

Psiges B*B, B*6, B-7, 6*9, B-12, and B-1B5 

Add "Option 008" to references to 8721A 
and 116B2A, 



Change 11662*00009 to 11662*60019, 

Page 0-20, Table 6-1 5 

Add to the miscellaneous list the following; 
11068*80001, -I ea, matching resistor assy, 
7120-2821, Identification Plate, 
08-107-2012-1, -I each washers, 

2960*0036, -I each hexagon nuts, 
2190*0068, 'I each washers, 

Poge 7-17, Figure 7*17; i 

Add a 60-to-76*ohm adapter at the end of 
Reference Input connectors ,11 ond .13 consist- 
ing of a 26’Ohm resistor in series with the line 
with a connector on both ends. 

Page 7-26, Figure 7*265 

Acid u 60'to-76*ohm adapter at the end of test 
channel Input connectors >M and JO, consisting 
of a 26*obm resistor hi series with the line 
with a connector on both ends, 

Il-l 



I 



I 




jS':' ^ '. ■r ' -' 






M A IM U A L CHANGES 



MANUAL IDENTIFICATION n 
Matiil Numfaii:9*4p7A 
Dill Prinudf Deecnihcr 1971 
Pirt NumbiR 0B407^9003B 



Tills supplement contains Important inrormatlon for correcting manual errors and Tor aiiapilng the manual to 
Instruments containing Improvements made after the printing or the manuoK 

To use this supplements make all ERIIATA correction: jmd all appropriate serial number related changes 
JndicaieU In the tobies bcloiv, V , ' j 



BiwiAL nnit^ln on kumbib make manual cHanois siwiAi rmrm on numihh make manual cHANotg 

I M4AOOOS6 thru I ' • inasAPferiv t n 

II44A00705 ’ l635APrenx. ^ 1-6 



II44A00706 thru 
TI44A009Q5 

UI7A00906ihru 

I3I7A00935 

l3l7A00936thru 
I3I7A0II95 , 

1450A01196 thru " 
'I450A Prefix 'o 



I.2s3 
1, 2^3, 4 



■••I ■ ,1 

. ■ ■ .1 • ' t 

; = - i 



1 706A Prefix thru 
|706A0l780{and 
1706A0I791, 
1706A0l793,an«J 
l70AAni794 , 



l70fiAO|7B| thru 
I706A Prefix (tkeept 
notl706AOI79l.- 
l706AOI793,ond . 
l706AOI794)tond 
2006A Prefix 

2I2IA / 



A 



► NEW ITEM 



I I 



t23iWA 



noVe 



' i 



M»nui| ehangt iuppl«ni»ni» ar* rtvlwd m ohan h ntctuiry lo kttp minuili ii currttu ind ■ecuratt ii ponlbtt, Hawyl»it>P«liird > 
rtcommtndi thit you pirlodieiljy rtquttt tht Uttn edition of ifili luppliment Prtt copltt art mtlibl* from ill HP offint.' 
Whin rtouiitina copIn, quot* tht minuil Idiniiflciiion informillon from your tupplirmnt, or iht modil numbtrind print dit« ! 
from thetltlipifloof ihimanml, 



Prtntid In U.B.A. 



13 FEBRUARY 1984^ 
42. pages 



pa 



HEWLETT 

PACKARD 
















■|1 






0B4O7»90030 



UoM B-)07A 



■I! 

r 









.f ; 



, TIjc following Service Noieu are avillablc from your local HP Baler and Service Office, 




SonilcsNot# ' 

1 1 


Serial Number 


Description 


! * 8407A'aA ! 

1 


9764M335 ^ , 
ai|d below ' < 


Intpfoved Operathn Modlpeotlout 
Recommended 1C Replacements 


8407A^3 


9B34K}445 * 

. and below * ‘ 


Reeomm'ended power Supply Mod(/}tallm, 
Increases short circuit protection, 


8407A-4 


All aerials 


' Phase Locked Oscllfator Repheeptent 
Procedure and 8407 A A Rgnment Proeedute, 


8407 A-5 

,1 


, Prefix’ll44A ' 

and below 

' ' ' 


improved Power Supply Kit, Superseded by 
Service Note 8407 A-7, 

. • i : j • 


8WA4 

, ’ ii' 


/dl serials , 


Phase Locked Oscillator TToUPIeshootlng, 


8407A^7 
8407Af/’ , 


Prefix 13I7A 
All serials 

I '• 


Power Supply Improvement Modifications, ' 
Repair Manual and Troubleshooting Procedure, 


- . 


All serials 

. J . 


' \ Recommended Replacements for A lOQ? 

andAI0Q9, 


8do7A-l0 ■ 


All serials 


AllPowerSupply Assembly Improvements. 







/ > 

■ . I 



ERRATA r , ' 

'■trraldc front coven ' 

jlnscrt ne\v InformBtlon regarding CERTIFICATION, WARRANTY, and ASSISTANCE 
Immcdlotely Inside from cover of manual (new Information sheet supplied tri this Manual 
' , Changes Supplement), (ERRATA) 

Poge I»0, FIgUrcMt ; 

Delete I^GK MOUNTING KIT, i: 

Poge 1»I, General Informallom 

i Insert new Safety Considcrotlons (supplied In thlsi Manuol Cbongcs Supplement) preceding 
Parogroph l»l, ( ERRATA) , 

Poge I-l, Parogroph MU 

Dele*, e oil references to Rack Mounting Kit , 

. > ■ , ' ' : * 

Poge NI, Porogroph M3t ' 

Changeito read: ' , . ^ , 

>*A Rock Mounting, KU Is oVoIloble to Install the Instrument In d I9*lnch rack., Rack, Mounting 
Kits may be obtained through ypur hearest Hewlett-Packard OITlce by ordering HP Part 
Number 5060-8741,’* 

■ O' 'I ' - , ; 



‘2 



t] 



• Ml 



■ t ‘i. ’ 





i 






^.u 



^ ■ -(ti, ; : u, .'Ar ; 

; J/.;- ■ ) 

' Model B407A 



‘ :'.l 



‘ u, -.■ 






0B*IO7^9tX)3B 



. ; t . 



-i : .. ( 



ERRATA (Coin’d) ; ' , 

Page l»2t Toblc < 

, Change llie graph’s left Vertka) axk to ’’Worst Amplitude Error (dB)“ , / 

; Page 3*l* Paragrapli 3'IOt ^ ' 

Add: ' 

■ .1^ ' ; „ ■ ’ ; note 

When uilno in BOOtA to ovoid digradatloii of phiio loeldno it high iwoop ipiodi, 
' turn RF PlinldnB off; " 

►Page 3*1, Paragraph 3-1 It i , :> 

Delete the last sentence. ' , i 

, ' Pagc'3r2, Figure 3*1 1 ^ / 

r Change the second scntcncfin Item I to read: 

f Reference channel RF Input for signal Inputs In the range of*- 10 to -60 dBm.” 












I> 




Page 3*3, Figure 3*lt ? 

change the third sentence In Item 15 to reod: , ' ' > 

’llsignul Input range for the REF CHANNEL ATTEN Input is between +20 and -20 dBm.” 

V i ■ ^ ; V ' ^ 7 ^ ' |- 

Page 4*1, Paragraph +6: ‘ , : 

Change the second sentence to read: • ' 7 

”Thc direct Inputs arc for RF signals In the range of- 10 to -60 dBm for the Reference channel 
and -10 to -90 dBm for the Test channel, and the attenuated Inputs nrc for RF signals In the 
.range of +20 to -20 dBm for* the Reference channel and +20 'to -50 dBm for the Test 
channel” ' ^ ‘ • 

Page 5*6, Table 5*3 (test No, 2): j V 

Delete the oscilloscope and BNC TEE from the TEST SETUP and CQUrPMENT HEQUIREp. 
Connect the double shielded cable to the B407A DIRECT Input ' , 

, Poge5*7,Tnblc5*3WNo.3): ' ^ i '' 

: Delete the oscilloscope and BNC TEE from the TEST SETUP and EQUIPMENT REQUIRED, 

• Connect the double shielded cable to the B407A DIRECT Input ' 

Page5*9, Tabk5*3 (TcstiNo,4): , , 

, Delete the oscilloscope and BNC TEE from the TEST SETUP and EQUIPMENT REQUIRED, 
Connect the double shielded cable to the 8407A DIRECT Input • 

Chpnge the TEST SETUP to show that the cable between the step attenuator and the B'|70A 
DIRECT Input Is a double shielded dabk 5 , ' 

. 7 : ■ ‘ • : . ' : ^ ) ! I I 

Page 5*14, Table, 5^3 (Test No. 5)1 , ' 7 

Change the second to last sentence In siep.f to read. ! .ri '1 

, ’’the error per 10, dB step shopld be less than 0, 1 dB and 0,5*. , 

Page 6*2, Table 6*2: , i ^ / i ' '' ' ' 

Delete Al, HP Part Number 08407*60143, ■ ' , , " ' 

‘ Delete^ HP Part Number 08407*60144, ’ 7 

Change A2Q3 to HP Port Number 1854*0404 TRANSISTOR NPN iSt TO-18 PD*360 rhW ' 
(Recommended Replacement), i • ^ 

Change description of A2R3 as follows: RtFXD MET FLM 287 OHM 1% l/BW, (FACTORY 
SELECTED, TYPICAL VALUE SHOWN); ■ , 7 - 

Delete A2AI, HP Part Number08407-60II5, , - 7 ^^ 7' 

. ’ ’Change A 2 AIQ 2 and A2AIQ3 to HP Part Number 185+0882,TRANSISTOR‘NPN PD-300 mW "1 
FP-200 MHz (Recommended Replacemen)). . 

■ ■ ' ■ ^ ■ -I ■ - ■ -'77 7; I ■ ; , . , ,■ 



1 



1 



Model Bd07A 



ERBaVa (Conl'dl ' 

* ‘ . .1 
Page 6'3i Table 6*2t , ' 

Delete A2A2, HB Port Number 08407‘60l 16, 

CIioAbc A2X2C1 tp HP Port Number 0160-3.190 CtPXD CER 1,0 mF 20% 50 VDCW, 

' CbanBC A2A2C4 to HP Port Number OlBO-0291 CtFXD ELECT 1,0 /iF 10% 35 VDCW, 

citonBc Ibe Rrfit entry of A3 , to HP Port Number 08d07»60154, REFERENCE AND TEST 
CHANNEL CONYERTERS A3, A4, ond WIO MATCHED PAIR (WITHOUT EXCHANGE), 
Add to A3C12 description the followlngt ‘‘(Factory Selected, Typicol Vol'ir shown,)" 

Page 6-4, Table 6-2( , 

Chonge A3QI, A3Q2, and A3Q3 to HP Port Number 1854-0345 TRANSISTOR NPN 2N5I79 SI 
, TO-72 PD-200 mW, Mfr„Code 047l3.»Mfr, Port Number 2N5179, 

' Cbongc A3Q4 and A3Q5 m HP Port Number 1854-0882 TRANSISTOR NPN PD-300 mW 
FT'-200 MHz (Recommended Replocemeni), 

Change A3Q6 to HP Por| Number 1854-0404: TRANSISTOR NPN SI TO-18 PD-360'mW 
(Recommended Replacijnent),’ ' ' , , 

Page 6-5, Toble 6-2t ' ’ ,, , 

Change A3AI to HP.Pnh Number 0955-0076, , ' 

Change 4he nrst entry Br A4 to HP Port Nubtber 08407-60154, REFERENCE , AND TEST 
' . CHANNEL CONVERTERS A3, A4, and WIO MATCHED PAIR (WITHOUT EXCHANGE), 
Add to A4C12 dcscriptlori' he followlngt “(Foebary Selected,, Typicol Voluc shown,)" 
r Change A4QI, A4Q2, and A4Q3 to HP Port Number 1854-0345 TRANSISTOR NPN 2N5179 SI 
/ iTO-72 PD-200 mW, Mir, Code 04713, Mfr, Port Number; 2N5I79 (Recornmended 
Replnccnteni), , ' ^ 

; Change A4Q4 ond A4Q5 to HP Part Number 18544)882 TRANSISTOR NPN PD-300 mW 
, FT*"200 MHz (Recommended Replacement), ' ' ’ > 

Change A4Q6 to HP Port Number 18544)40.1 TRANSISTOR NPN SI TO-18 PD-360 mW 
,j ' (Recornmended Rcpiocement), 

Poge 6-6, Tob)c 6-2r I ' / ' ; . 

Chonge A4 Ai to HP Port Number 0955-0076, 

' ' ^ ' . - - . - ^ ^ ^ - 
Poge 6-7, Table 6-2t ; , - ' 

Change A6 to HP Part Number 08407-60015, Master Boord Assy, V 

V Delete A7, HP Port Number 08407-60103, * 

^ V , . - , ' I ■ 

Page 6-8, Toble 6-2t 

Delete AB, HP Part Number 084O7-6OIO4, ■!: 

Poge 6-9, Tabic 6-2t , , i, . 

Chonge A8Q6 to HP Port, Number 1854-0475, ' 

Chonge A8Q8 to HP Piirt Number 18544)404 TRANSISTOR NPN SI TO-18 PD-360 mW 
(Recommended Replocement), : i , > ' 

Delcte A9, HP Part Number 08407-60105, , f ^ 

Add to A9C3 ’description the following^ ‘‘(Foctory Selected, Typical Volue shown,)" 

: Change A9QI ond A9Q2 to HP Port Number 1854-0404 TRANSISTOR NPN SI , TO-18 PD-360 
mW (Recommended Reploccmeni), ■ , / 
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Pdgc 6*10^ Table 6*2t » 

Delete AlO, HP Pori Number 08*107*60106, 

.,C1 

c 



•; H. ; 
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longe AI0Q4 to HP Port Number 1854*0476, 
mngc Ai0Q7 to HP Port Number 1B54-007I,' ^ 

jongc AlOQirto HP Port Number 1854-0404 TRANSISTOR NPN SI TO-IB PD-360 mW 

(Recommended Replflcement), ( ^ j 

Poge 6-1 1* Toble 6*2t ) r li ' 

Delete All, HP Port Number ( j8407*60I04', 

1 Change A11Q6 to HP Port Number )854r0475, 

Poge’6-l2,Toble6*2t u , * 

Delete A12» HP, Port Number 08407*60105, ' 

Delete A13, HP Port Number 08407*60102, 

’Chongc AI3Cl8 to HP Port Number 0160-0159, ' ■ 

ChongeA13C20 to HP Port Number 0160*0158, 

Pogc6*14,Toble6-2t 

: Cbonge AI4Q14 to HP Port Number 1854^345 TRANSISTOR NPN 2N5I79 SI TO-72 PD-20O 
, mW, Mfr, Code 04/13, Ntfr, Port Number 2N5179 (Recommended Rcplocement), 

, Chonge A14Q16 to HP I*nrt Number 1854*0404 TRANSISTOR NPN SI TO-IB PD-360 mW> 
(Recommended Replocemcm), 

Poge 6*15, Toblc 6*“2t ’ ' * 

DcIcte AlS, HP Port Number 08407*601 10, ’ ' 

, Chonge A15CR) through A15CR4 to HP Port Number 5080-0271, 

Pdge6-16,Toblc,(i-2t i ^ ' 

Delete A16, HP Port Number 08407*601 12, • 

pDge6.|7,Tflblc6-2t , ' 

: Delete A17, HP Port Number 08407*601 13, 

Change A 17C1 ond Al7a to 0160*2387, CDO, CtF/(D MICA lOOOPF I % 500VDC 
' ’ Cbonge HP Port Number ond Mfr, Port Number of A17CR2, A17CR3, A17CR6, ond A17CR7 to 
1901*0026, . ; 

Page 6-18, Tobic 6*21 ' , ' - ' 

Change the description ofthe'flrst'Tr listing (HP Port Number 2110-0001) os followst 
FUSEt 1 AMP 250V (220 ond 240V OPPRATION) RECOMMENDED REPUCEMENT, 
Cbonge the description of the second “Fr* listing (HP Port Number 2110*0002) os followst 
FUSEt CARTRIDGE 2 AMP 3 , AO (100 and 120V OPERATION) RECOMMENDED 
. REPLACEMENT, .V > - ' 

Change Port Number 1400*0084 FUSE HOLDER ofter the secon4 **Fr listing to three seporote 
t Items 08 foIloNvst 

HP PART NUMBER 2110-0564, FUSEHOLDER BODY 12A MAX FOR UL, 

’ (RECOMMENDED REPLACEMENT), , ’ 

HP PART NUMBER 2110-0565, FUSEHOLDER CAP I2A MAX FOR UL, 

. I , (RECOMMENDED REPUCEMENT), , 

HP PART NUMBER 2110-0569, NUT-FUSEHOLDER THRUD Ml2,7)tl.5 DBL, 

. . (RECOiilMSNDED REPLACEMENT), , , 

^ Cbonge FLl to HP Port Number 9100-3910 (Recommended Replacement), 

Add HP Port Numberst i., > 

^ 71204163 LABEL, TNFOtQTY l a * i . 

08407*00047, CD8, THUMBWHEEL , 

08407-20044, CD7, WINDOW . i i/-) 

’ 08407*00014, CD9, PLASTIC STRIP, I tBi'* ' 
i| ' 08407*000)5, CDO> PLASTIC STRIP, Id 'ui; 
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Pogc 6-19, Table 6-2t ^ ' 

^ » Delete thciNOTE regording color flcliemcB for Cabinet Parts» os Options A85 and X95 ore po longer 

iovollobic V i .. I I , ^ 

I Delete llie following entries from the parts Listt ( ' 

’ ’ ,2 08-I07-60055 PANUL^ASSyt FRONT (OPTIONS) , . 

( , . 4 50604)765 aETAINGR.HANDLE ASSY* (OPTIONS) ' , 

8 50604)776 KlTt RACK M6,UNT, LIGHT GRAY (OPTIONS) 

' 9 50004)743 COVBRt SIDE,' BLUR GRAY (OPTION X95) . 

'10 506041227 COVER ASSYt TOP, BLUE GRAY (OPTION X95) 

II 50604)228 COVER ASSYt BOTTOM, BLUE GRAY (OPTION X95) 

13 50404)272 , , LOCKt EXTRACTOR, LIGHT GRAY (OPTIONS) 

\ \ / . - ■ ’ 

■I Poge 6*20.Toblc 6*2t ' ■' ' 

^ Delete the followlnf; entries from the Ports List: 

5020*3275 TRIMt UPPER FRAME (LIGHT OR AY) 

5020*3276 TRIMt LOWER FRAME (LIGHT CRAY) 
i * 084074)001 1 DECKt SLIDE (OPT X95) , ' , 

084074t004l FRAMEt UPPER (OPTIONS) ’j v > 

08407*40001 DlVIDERt CENTER (OPTIONS) 

■; 08410*2015 FRAMEtLOWEIULIOHT GRAY) 

■ \:Pngc7|*lt , ' . ; .i 

'. A ; t ■' ■ : '• i 

Poge 7**7, Flgpre 7"7t V ' , \ 

Cbonge the REF CHANNEL ATTEN (40 dD),J3 Input to rcodt 
’ ’**F20 to-20dBm(+20dDm/50VDCMAX)‘^^ ' , ' i 

' Change the REF CHANNEL DIRECTJl Inpm to rcodt 

' . ' r V|o to -60 dBm (4*20 dDm/50 VDC MAX)’^ 

; s' ■■■';'■ 'V-l- ■ > ' ■ ' ' ^ -■ 

'^'Poge>15,Flgure745t:^:^ '■ ' :'v" 

, Cliongc AMQ14 to HP port Number 1854*0345, , ^ 

, ChDngc A|ij|QI6 r<pi HP Port Number 1854*0404, 

■ I page 7*17, Figure 7»l7t , * ' i ’ 

. , ' , Chonge the Value of ASCI to 0A7 mP* , t > 

10 to -60 dBm (4*20 dBm MAX)" ' 

, Change the REF CHANNEL ATTEN J3 Input |o reodt , / ' 

^ "*l*20 to -20 dBni (+20 dBm MAX)" 

Change A3Ql, A3Q2, nndA3Q3 to HP Port Number 18544)345, - 

' Change ASQAond A3Q5 to HP Part Number .1854*0882, 

Change A3Q6 to HP Port Number 1854*0404, 

; Poge7*21,FIgurc7*2'lt i, ^ ^ ; ‘ , 

change A9Ql ond A9Q2 to HP Port Number 1854*0404, , 

Change A12Ql'ondA12Q2 to HP Port NumDcr)854*04()4, ' , 
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ERRATA (Conl'il) , 

' PiiBc 7^23. RiBurc 7'33t ^ 

Clittn8cAHIQ7 10 HI> I’drl Number 185-MI07I, 

.ChnnjJii AlOQI l lo HP Piirt Number I854*0'IIH* > 

■ ■ , ' i ' ' - 

Pdge 7»25, l•(pre 7'35t 

CliuDUc llic Vdliic of A*)C2 to (W7 >JiF» ' 

Cliiiitgc A40K A4Q2» uml A4Q3 to HP Purl Number 1854*0345. 
Cbimiie A4Q4 und A4Q5 to HP Purt Number 1854*0882. 

Chimnc A4Qf) to HP Pun Number l854*l)4tM, 

Pugc 7*27. Pljiurc 7r27t 

Cbiititfe A808 to HP Purt NUtitber I854*04(M, 

Pu)i<? 7*31. Pliture 7*3 (t 

Cbimge A2Q3 to HP Pun Number 1854*0404. 

Cbunire A2/\)02 und A2A1Q3 to HP Purt Number 1854*0882, 

Puge 7*35. Pluurc 7*3it ' 

CtiungeA17C| und A|7C2 to lOOOPP. ' 
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CHANGE 1 

Piige 0.0, Table U»2( " n , ' 

Change A8IW to IIP Part Mo, 000B.7UB, RtPXD PTUBULAR 70 OHMS 2% l/BW fRenotntnendod n^eplacemunl). 

CHAN0E2 " , .i ■ ^ ' . : ' " ■* ' 

V ■ ' ■ ■ . . ' 

» Page 0,*| , Table 0*2t i 

Change A3M and ABL2 to HP Part No. OB407.HOOOO and add to deaorlplloni "(Hecommonded tteplacernent)'*. 

Page 0.6, Table 0>2t' ‘ * 

: Change A’lbl and A4L2 to HP Part Number 064 07*80000 and add to deaerlptloni *TRecommended He|]taeemuut|% 

CHANGE 3 ' , , 

I . ' I , ' .1 

' . ,] ; I ’ 

Page 0.0, Table 0*21 . Y 

Change AO to IIP Part Number OB4O7.0O166. , ' 

Delete Rebuilt AB entry. V , . ■ , i 

> Delete A6CI and ABC2. ) , ' 

Change ABORI to HP Part Number 1001.0:104, Diode, Mult,. Pull Wave Bridge Reeltner. 

Delete A6CR2. ^ ^ 

Page 0.7, Table 0.2t ' / < , : ■ 

Change AfeORO to llP Part Number l0Ol.O3C4j Diode, Hull., Full Wave Bridge ReetlRen 
DeloleABCIM. , ' 

Page 0*16, Table C*2t , , V , 'I 

Change Tt lo IIP Part Number 0100, OBOO', TRANSPORMERt POWER (RECOMMENDED REPI.ACEMENTR 
(AB RECTiPIERRbARDMUSTBBHPPartNo,bB47D.OOlBB.) ^ ^ ^ 

Page 7*:I6, Figure 7*:tBt ' ' ' ' 

Change Tl PotVerTrana^ormcrand AB Rectifier Auembly aa ahown ll| the attached partial achetnadcahown on page 7 
: dr llita Manual Changea Supplement. , 
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Model 8407 A 
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CHANOM > 

Ohaoiltt WIO to WIO'^ nnd odd to D)t deiorlpltoi) ei tollowii 
»FACTOUyBl3I.ECTEDPAIlT 
NOTE) When ordednn linU leiiBth wilhti) 1/S Inch* 

*\ Noirmal loniilh U IB to SO liiuhoe, , 

CHANCED 

Table 0*St 

ChaoBe A60IU to HP Part Number 1000*00S7, 

; I: ^ . >1 , 

Page (J>7» Table 0>S| 

Ohaniie ABontUo HP Part NumbcrT0OB>09S7> > 

' CHANCED 



li ' ^ ' 

f Pope 6*|0, Table 6^2) 

V Chai)BcAI007|uHPPanNo,|85<M)07l TSTHtSINPN. 

Clwri'gc A)009 ID HP Pari No. 1854*0019 TSTRtSiNPPi* \ 

f' ^ ^ .. ■ ^ ’ ^ 

PoBcfi*l7»Table’(5>2t , ' ' 

' /' i r Add A17C7 and AI7C8 HP Port No. 0|(i0*3060 CtPXD ,|UF 4-20%25WVDC CER. 

Change AI7CIM and AI7CR5 to HP Port No; 1902*3256 DIODElZENER 23.7V 5%. 
Change AI7QI and AI703 to HP Part No, 1853*0050 TSTRtSI PNP. 
C|-;anBeAI702andAI7Q4toHPPortNoVlB54*040,4TSTRtSINPN. 

\ \ ' I ' ■ ' I 

' ’ Page 7*23, Figure 7*23) 

Ch'ongi AlOQTto IIP Part No. 1854*0071. , ^ ' 

, ' Change AI009 to HP Part No. 1854*0019. 



M 
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Page 7 * 35 , Figure 7 * 35 ) 

■j Add Al 7 C 7 MpF In parallel with A 17 R 4 (I . 96 K). ; < 

Add A 17 C 8 (.I /jF) In parallel with A 17 R 13 ( 1 . 96 K). y ' ' , 

, Change AI 7 CRI and AI'^CR 5 breakdown VollogcMo 23 . 7 V. 

• CliangeAI 70 lond AI 7 Q 3 to HP Part No. 1853 * 0050 . * 

Chnnge the prinmry power elrcult iia ahotyn on the puriliil achemutle In Ihla Chonge Sheet tCHANOE 7 ) 

' : : . ' / 

l>uge 6 * 18 . Table 6 * 2 ) i , * 

' Ghungc SI tu lip Pan No. 3101*2 195 PUSimUTTON) .SWITCH, DPST. ’ 

Change W 2 to HP Part No. 08407 * 60 1 57 . , . i i 

i ' I , 

1 ‘ * • 

Page 7 * 35 , Figure 7 ^ 35 ) . . i , , 

Change l|ie primary power circuit ua ahown on the attaclicd parilol rchcnwtlc (Figure 7 * 35 A), 














CHANGE B 
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bcrlnl preUx chmiHi! 

CHANGE H i 
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Piige 6*0, Tiibk 6'2t 

' C|j«nBcA5io HP r»ri Number 0B407-60060, * ‘ 

ciionB^ A5CRI 10 HP P«rt Number; )906't)0^ (Recommended Replnccmenl)» 

Pugo 6‘7, Toblc 6*2t ' ' 

’ Chnnije A5CR3 lo HP Port Number I90fi»0096 (Recommended Rcpioccmcnt)., 

' . ■ • " 1 ■ ' ' ' , ’ 'i ' , 

Poge 7I-35. PlBUre y»3'lt 

Rcpiucc A5 Diode Boord Pons LocoiIoiin wllh portlol Flfftinr 7"H Parts LoiathnMDhihPtumhiS 
';antiPi>\h*rS»i)plyAI7o(\\)hC\]m^^S\\ce\{CffAHGB% 



CHANGE to ; 

Pogeh«( 7 »TnMeft'jE , , * 

Chunde AI7 Piirl Nunilwto'()H407»WHftl 

Cliimge AI7C)H mid AI7CR8 Port Number lo IBN4m2'k imd mJd lo DcNcrtpItom (To be UNed with MPl) 
Add AI7MPI J4eiil Slnkllo be UKcd whli AI7CR4 Olid AI7CR«^^ 
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CERTIFICATION 



fhwhihhtvtuml Omiuiny thisimulm nm (fi( /fulilfslmt ot iliv ilmo/Attimm 

Jhmi ih* Mlon\ JMAiihhwh^^ fliut Its mlllmhtt ntmtiMtufttis «ft' trtwMhh to th 

Uttlml Sfitim Stmtutl IlmHw t>/Snmthml'i to tito tsxtinti ulhwHil hy iln> Dmwt's' (^olibrutfott/fnlllty, ottil to 
tho vdlfhnitlot} /mildlfs tfotlm Immulonol Stuttfltmls OrjiaitlsattAtt mttthm 

, • WARRANTY ’ 

Thiii Hewluti'Ftiukiird Instrumcnl product In wiirruntod umilniu Ucrectfi in malerlul and workmaniddp 
tor a period of one year Imm uaie or ahipmenl. During the vyarranly period, Hewleit'Paekard 
Company will, at llii oplloti, either repair or replace products which prove to he detective, 

' i 

For warranty service or repair, this product must he returned to a service (aciltiy designated hy HP. 
Bdyer shall prepay shipping charge^ to HP and HP shall pay shipping charges to return the product 
to Buyer, However, Buyer shall pay all shipping charges, duties, and taxes for products returned to 
HP 1‘rom another country, 

i . ' , , 

HP warrants that its soBware and tlrmware designated by HP for use with an instrument will execute 
Its programming Instructions when properly installed on that Instrument. HP does not warrant that 
the operation ot the Instrument, or soBware, or tlrmware will he uninterrupted or error fme, 

. LIMITATION OF WAPPANTV 



I) ■). 



The Torcgolng warranty shall not apply to delects resulting IVom improper or Inadeituate 
maintenance hy Buyer, Buyer»suppltc<i software or^nterracing. unaulhorixed modincutlon or misuse. ‘ 
operation outside ofthe environmental specificatidns to)' the product, or Improper site pmpt^tatlon or 
maintenance. , 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED: HP SPECIFICALLY DISCLAIMS 
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR 
PURPOSE. , ^ 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. 
HP SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL INCIDENTAL OR 
CONSEQUENTIAL DAMAGES. WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER 
LEGAL THEORY, 1 ■ 

ASSISTANCE 



. r I 



Vrodtkt ttutfittmitia* itunvhmtts tmti othor \iustomer osshmtty o^rntnottis on* oAtflohh/ot //iw/wr* 
Povkont pnMltu’is. y . , ’ ' ^ 

' Tor otty hslstottiv, mtati your tii>on'.si Ht'\Ai*thPot:kanl SahottdSi*nk^^ Athtrmvs on* pmitht ot 
flu* hock of this iiwtittfil. , V ! ' / j * ' 
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SAFETY CONSIDERATIONS 



GENEBAC 



Tills pMuct und I'clutcd documentation must be 
reviewed Tor fumlllurlitHtlon with wfety nmrWnBS 
find Instructions before operetlon* lilils product hos 
been designed uml tested In uccordunce with Inter* 
natlomilstiindnrds* !. , 



SAFETy SYMbOLS 



I' 



■' I. 



A Instruction manual symbol, the 
, product will be marked with this 
symbol when It Is necessary for 
the user to 'refer to the Instruc- 
tion manual (refer to Table of 
Contents)^ 



Indicates hazardous voltages^' 

( ^ /i ■ •' ' '■ 

■ I . ' 

i|r‘ , Indicate;! earth (ground) terminah 



uT^wnUrTI AVARNINGiisIgn denotes! a 
hazards It calls attention to a 
proccdurct proctlce, or the llkcr 
whtchi If not correctly performed 
or adhered tO) could result In 
personal Injury* Do not proceed 
i beyond a . WARNING sign until 
Y the Indicated conditions arc fully 
, , understood and met* 



CAUTION 



Tlie CAUTION sign denotes a 
hazord* It calls attention to an 
operating procedure* practice* or 
the like, which* If not correctly 
performed or adhered to* 'Could 
result In damoge to or destruc- 
tion of part brail of the product. 
Do nbt'procced beyond e CAU- 
TION sijjn until the Indicated 
conditions are fully , understood 
ond met. ! ' 



.‘ 1 * 



SAFETY EARTH GROUND 

Tills Is a Safety Class I product (provided with a 
protective eartlilng terminal)* An uninterruptible 
safety earth ground must be provided from (he 
nioln power source to the product Input wiring ter- 
minols* power cord* or supplied power cord set* 
Whenever it is likely that the protection has been 
Impaired* the product must be made Inoperative 
and be secured against any unintended operotlon* 



. ■ ':A i 

BEFORE APPLYING POWER 

Verify that the product Is configured to niotch the 
available main power source per the Input power 
configuration Instructions provided in this manual* 

\ _ i 

If this product Is to be energized via an autotrans- 
fonner make sure the common terminal Is con- 
nected to the neutral (grounded side of mains 






SERVICING 



WARNING 



Afty’smteing. odfusfmmt maliiimmi 
or repair of this produvf otpst be per- 
formd only by quall/led personnei 

Adlustnwnis tiesvribed In this ntmial 
may be perfornted with power supplied 
to the product while protective covers 
orb removedt Energy uvalhble at piany 
points may. If contacted, result In per* 
spnal Injury, 

Capacitors Inside this product may still 
beicharged even when disconnected jhm 
Iff power source, ' , 

To avoid a firehatard, only fuses with 
the required current rating 'and of the 
specified type (normal blow, time delay, 
ere*) are to be used for replacement, 
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^ ^ . I ' . ‘ 

Ht*iuj(rProctf(lmfP(i8i* I 

7»0. REPAIR PnonEDURE 

:7»0. Tlie practduhtt »ml UiU In llilt rapntriadlon m deiliinod In loonU d«f«oU nt tha board or inb>atsombly leve). Defon 
tiling till* rtpttlr Molton, ooiuult U)o Mrv|c« noUi glv«n on,pogo ono dribtiiuppleinBnt lo i«o If your problem It related to 
one oftlienn 'is 



MO, Envlfonm«nul 

. , 7fU, The 8407A Will )oie phiue look |f operated at room Umpemturea above 00 degreei F {OEdegieca C) or below flO 
' degreei P (id flegreca 0), See Paragriyb 7*23 for adjuiting for extreme environmental operation temporaturoi (above 00. 
degree* F or below 00 d^igreea F)» ' 

7*13, nio following lilt of tooli and equipment are required for the repair procedure, ' 



a. TooUf 




Coll Slug Alignment Tool ,,,,,, HP Part Number 0730-0016 

Open Fnd Wrench 15/04 In, (6,0BMM) * > .HP Part Number 8710-0040 or 0B04D-00027 

hi Paris ! i 

^ . ’ ' ■' 

DNCtoaUbmlnlature piug, , , , , , , ,HP Part Number 1250-0832 
' ^ SUbmlnlaWre Screw-on JackJackJack, ^ , HP Part Number 1250-CB|^7 

’ s straight Adapter Subminlalure Plug-Plug , ,HP Part Number 1250-1113 
| <?.Dope(Small Bottle) ,,,,,,, ,HP Part Npmber 0010-0014 

, , ,, , , . I - ■ 

0, Tbi/ JTqu/pmertf 

'\V- ' . ' ^ ' : ' ■ . ■ ' : ; ■ 

TltANSMIBBION/BEPLECTION KIT , , ,HP Modal 11G62A 
• i POWER SPLITTER , ,,,,,, ,HP Part Number 11652-00000 

1 FT Double Sbleldod Cable Any \ 

(Qty2) ; , , , , , , , , , ,HP Part Number 11662-00002 

2 FT Double Shielded Cable Any , , ,HP Part Number 11062-00003 

j SWEEP OSCILLATOR, ,, , , , , ,HP Model 8601A (HPiBOOOB/BOOOD can be lubitlluted) 

V . OSCILLOSCOPE (BOO kHa/50 mV)., .HP Model 1B0A/18O2A/1B20A (recommended) 

SPECTRUM ANALYZER, >,,, ,, HP Model B552A/8554B 

' DO DIGITAL VOLTMETER HP Mode) 3430A/3444A (recommended) 

PLUO-INDISPLAV, , , , , , , r ,HPModeia412A(HPB4l8Acanbeaubit|tUt«d) 

7*14- Ooiutnictlun of I '7'' 

7-lB, Conitnict the »T*' connectprihown In Figure 7-2A, The purpoM of conilructing the "T*’ It to provide a necemty ‘ 
froubleibooltng aid for the 8407 A, Ralldwa the leehnlclan to keatUre ilgnal leveli and illll maintain pbaao lock of the 
;8407A, ^ ^ 
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Hifpafr Procedure (Page 2 of 23) (ERPA TA) 



HP PART NUMBER HP PART NUMBER HP PART NUMBER 
1Z60DB32' 1Z600B37 tZEO-MIS 




I 



Model B407A 
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Figure 7’‘SA^ ' T*' Conncelor Attmbly 



' ; ; ' WARNING , 

With th9 cqvsrs removed, haznrdous voltioei ere 
exposed, ServIcinB should be performed by qualified 
penonnel who know the hazards Ihvotved, 
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7*16, Initial Setup Procedure „ ' - 

. K ; V ► - . t ; ' i- : ■ " ■ i ■ i 

i’ a. .) tlamove 8407A top and bottom covers, Place B407A on Its side and loosen the two Btralei)t slot casting retaining 

fsee' Figure 7>2B), 






■ •' “ y i 






I . ) 



,b.’ Connect the equipment os shown In Figure 7*2C, ; r 

: ' !' ■ i ' " ' I V 

>c. Set B407A controls as followst ' 

DISPLAT^ REFERENCE OAL , , , , , , Step 1, Move lOdB and IdB Display Reference switches to 
' ^ ^ ^ j , top of slide, 

I ’ 1 Step 2, Set thumb wheels so Zero appears at top of DISPLAY 



REFERENCE v/Indows as In Figure 7>2B, , 
i 'T ' DISPLAY REFERENCE , ,,,,,,,, 10 dB/dlvIston slide switch sot ai +60 dB : ' 

^ ^ ' ‘ 1 dB/dlvislon slide switch set between 0 dB and +6 dB 

REF CHAN LEVEL ADJ , i , , , , , bottom position ' . ' 

, , , , , , , , Midrange . 

i , , , ,,, Midrange , , i 



.1 

I ' I 



'*d. Set 8412A controls as follower 



I 






. Mode , r', , , , ^ , , ► , dual 

^ AMPL DB/DIV , , , V, ^ , ,10 ^ 

PHA8EDEO/DIV , , , , , , , , ', , 0OorlOO ' - 

PHABE OFFSET , , , ► , V , , , , , In +• position 

DEGREES,, , , , , , , Setfor"0*» 

BW (kHz^ , ► , ► , , , ^ , , 0,1 position 

;*FI|Ur*,T‘an thowi coniroU or B407A»n<l e413A fn th* (nlU^Htup podUon. 
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Model B407A 



I Hepatr P/occdun* (Page 4 of 23 ) (EPMTA) 



•'■i ; f ■' 



SWttMSClUATOIl , 

HP UOIA ' 

VTOoor 



fif 'u 


i® 


0 0 • 


> 0 • 






POWER 

ski mu 



our 



vtoihmr , 
oiKicr r ,[ 

duPctH* 



^OMU 

UKMlNATlDll 



NETWORK ANALVZEB 

PIUO'IN DISPLAY 
KPMOTA HIP BilZA.MnA) 



DCPloiTALV O LTAtTER 

r~n to 



SPECTRUM ANALYZER ; 

toiHimmiM Zif > 

[ , 1 

rj l tM IIIIIM ■!■ ■!!■ ^ 

• , p . • (®0te) g 

4 »«« lo 



,05ClLLC iC0PE 



•ml 

n vruTicH 
^ ihrun 



Pigm 7t2C^ RtpakProetdurt Tett Stlup 



e, Sot BfiOlA^w follows " ' ‘ . ' 

OUTPUTLEVBt ► » ► OdDm 

OUTPUT LEVEL VERNIER * * , ► ► ► ► ► ► AdjuU for — 4 dBm on dB »mIb of wi«Ur> 

SWEEP i! • ► » » ► » , r t >>*►»»> SVM 
RANGE > ^ k ► * ► ► ► * > > 

frequency , , » , . , IMH* 

SYMBWEEPWIDTH v. ► ^ ,01-OjMHz > < 

v;SYM SWEEP WIDTH VERNIER . » ► ► ► . * full counter clockwlw (> i 
' CRYSTAL CAL * ► , , » OFF ' 

TRIC/LlNE/PREEiwItch. . ► . , . . . / > ewiteh to LINE 

. SWteEPMODE . FAST 

. SWEEP MODE Potentiometer t ^ , ► , ► ► Mldnwge 

> ' IKHzMODBWITCH > ► . , ► . . OFF ^ , 

L ^ Set B662A/B554B Spectrum Anelyztr IS follow*! > ' r ' 

i TUNINOSTABIL12ER > > . u ► ON position jup) \ 

I BANDWIDTH Z ; r ^ \ . . ► > . . » BOO IcKz N 

SCAN WIDTH , L . / > ► ► » > » 20 MHz *ndPER.DtVISION (red Knob Center! 

, INPUT ATTENUATION V. ► h ► ► ► • ► WdB 

BASE LINE CLIPPER ► ► ► > y » * , > .► Full counter clockwiie 

„ ^ SCAN TIME PER DIVISION » V ► . V ► . i 1,0 mllll*econd ' . ' 

LOO REP LEVEL , TOdBorOdB ' 

LOO REP |.EVEL VERNIER , , . , , , , , OdB . 
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t i-.; 









'(I - I 







^ 08407»9003B 




I I I ^ 










Mo(Jp| B407A 









i . i 



0B*IO7*‘;003B 
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FRONT 
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RFAB 
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■1 
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■ t V 



»2D Vdc 
VIOLET 
POWER 
SUPPLY 
WIRE , 

«0Viic 
RED ‘ 
POWER 
SUPPLY 
WIRE 



Ftgurt 7»2P. JLoci)|!/{»rt 6 / de /iSD aUd VtOLETPotver Supply IP/hii 
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tlepttir Promhire (Po)((f 8 0/113) (EHHATA) 



AO BOTTOM VIEW 
FRONT ■ ‘ 




NPTE / 
AREADINOOF 
^VDOTO HOVDO 
IND|CAmTI)EM07A 
IS PHASE LOOKED. 



DCDISITAIVOI 


WtllR ,, 


BTHSTg^ni 


n 


ncB 







BLUE’ 

JUMPER 



-'iv r 






m.yV, 



ii ; c; Fkm 7'20. Tut far PHASE EOCH 

72 ,:: 



I I 



' I ■, 





nr'v-.i : 

y i 



Moa<lB't07A 



OH'I07>9003B 



1 : 



liepnlr Proct!(hm*(P(f9^*9 o/2S) (EHHATA} 

Bot BDB2A/B66^|i Spitolrum A))iilyMNi rollows (coiU*ii)t 

LOO/[>lNEAH iwllch » » ^ » t ^ ► ♦ f^OO 

' VIDEO FIJ.TI3IV . » » / ► * V ►’ . . ► * OFF 

roan MODE , r . \ , , ► ► , , ► . , INT 



■ 



BOANTaiOOEH 



f ¥ f > I ^ t ^ > ► 



AUTO 



M7,;liiltlilTiim-o(iNMiitir0 



7f70r Tilt B<|07A |iDW»r>uppll«i ulioulil Blwnyi li» ehttoked Ixforv iroubleilioollnt prpc«iitir«i am ps^fornied, TI 10 
pitjMduiv rpHumInt bhiliB B407A |i A Mowiit , 1 

^ N0T6: : ■ ' '^V /■' 

i V ’ ■ -..n, . ■ ^ .< ^ 

An out^Mokmct voitoso f^odlDM of n\o(t than i^0,H i)oU$ ea}\ ' , 

V ^ I count a lots ofphau heh> 



Poimrsupfitif 



} 






’i": 




.■ J 



\ ;■ ' 



X* i. 



m 






/■V 






.} 



■iMDM 



' Cotm»ct • DlitUl Volt Motor to Dto 20V wpply on th» bottom of tli» Ao Mortor Boord of ibo B407A 
(markod +20V), (Boo J^guro 7*2D)» Turn on tho powor to tho B<07A» Ttti +20V lupply ihould bo 420V f 0*01 V> If tbto 
ibpnly |i out of ipccineotlon jdjuit Al7It7 (wo Fljpiro 7>2E) Now connoet tho to tho >-20 vo|t«Upply» It ihould 
rood •~20votU it 0.01 yolti* If jt li out of loioranct^ odjuit A17P10 (too FlgUro 7»2E). If tho 4 or -> 20Vdc power lUpply 
to loWi (lorn thin IBV) turn otf tho powor^ Connoot ohmmotor Ont to t)io 420V lupply tiit point ond ground, thon to > 
,tlto >^20ViiUpply Uit point ond ground (too Flgurt 7»2F).^Tho roalitonet to ground of tlio 420V oupply ihould It# 
Q00ntl()0p ond tho ’~30V lUpply ground ihould bo t«GOoni200n* If thoro |i 0 ihort to ground on ono of tho lup* 
pllii. prtnUd ciroutt boordi moy bo pullod jwltli tho Ipitrumont itlll off) until tho board witit tlio ihort ti located. 

Turnofftliapo^rtoihiB407A,Vvh»n«lih«rllia-l-or-^OvoU ' . 
lupply |i down (ihortidl, whoh Inurtlng or nmovlng ih-',ri|Ufl-|ii ' , • 

dltnlay {B41ZA). whin rimoving oriniartlnp boktdi. orwiiin ramovlnp 
or Imortlnp tin 'T\ If powtr It (aft on. 110(110 of ooimiotar pint miy 
nwit ■ . ■ , :* . 

V,'"' ' ■ ;N0TE ' ’■ \ 

To fnublithoot tht Ini/rwmonf w/i/i 0 rfo/acfftn poiwr lupply, rf(i» , 
eomtet th* HED ond VtOf>BT i30 Vdc poWir tvppty wfrMt (thty ’ 
m twitted togtOw) from tht AG Mo$tcr Boordt (Sta Flgun 7^SF 
for location of iiBD and VIOLET pomrmpvuitrtt*} This dt$> ^ 

connocfi th* pounr from tht riit of tht boardt tn tht Mifrumon f. 

l b. Oiioek Uto power lUpply ripple by conncellng ah AO voltmeter to tlio HEP and VIOLET wlroi from tlio t20V 
lUpp||oi, ’Die ripple ihould bo lew than 0 mV hni. / 

.'i>l(t^hW)aloLoclr ^ V:' ^ 

e. To determine If ilio B407A |i phaae locked, perform tho following procodurot Connect the D clionnel of tho 
icope to the IF lUfennee (IF ItEF) output on tho rear panel of tho B407ABi'thnvm In Figure B'2. Ttie Referonco IF 
< ilgnal level ihould bo l.B yolti i 0.2 yolU peak>to>peak. tine waye. Tlio Reference Channel Level Adjuit (REF OR 
LEVEL ADJ)'meter ihould bo it tlio top of the I'OPBRATE'* range. Connect the digital voltmeter to pin 6 (right noKt 
to the' blue lumper on the bottom of the Ac Maiter Roard. tnarked FLO TUN), aee Figure 7^20. The do level ihoUld 
bo between and ^18 volU dc, If alt the obbye condltloni are met. the B407A |i pliue locked. 



ii 



7^1B.B4Q7jtTroubliihoDtlnBProcidUrt^^^ r — ^ 

1 7>20. l>romemi wttli the B4D7A can bb located by performing Step a If the 8407A dooi not photo lock, or performing BUp b 
If It phaie locki. Bee Pirsgriph7flBitep d and paragraph 7>23 to determine If the ]9407A cm bo made to phaae lock. 
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I OBWobsB ’ i ' Mode|8407A 

' ' V ' Ht>p(tlr Proce(lm(P(iKi! 10 r^2S) (SHMTA} 

,< > Stfp o, Phm>tMph Uop tfol t^ehfi 

’ . i(i ' ■ ‘ * ■ '' ! i ! 

ir tt)jr<pl)iuo lock loop do«i not |ock» perform Mi« followlnitt 
}.) Allow tlie B*I07A io wnm) up for BO mlnuUti* 

1 ajfllwlnslnimciil rill) doom'tplim look perform T«U'*A*'>VTO»PlO.|5tLOMlXEIlUrU{periigr#p)i7»2l) end 
TplU'*D'*nef«r«ncftOlienne|^lBnAlUVflB^eiU(per»gnipt)(7»!20»nii7»27)r ’ , 

5fe/)6» /Victe»tocAfU)ppMcfwl^' '! V! ' ' , 

,1': „ .. /• I , ■ I ' , 

If 111# phiMdook loop look* t « flie Mot^lpgf : , 

Dy oKercliIng Ine PIBPuAY ivEF^UPINPE 10 d|] end 1 ilU per dlvUlop fllde ewUcI)#! end bp liecrewlng tlw AMPti 
PD/DtV renilllvHy^nnier the emplltudo trice on the B<l ISA* 1'he Amplitude tree# iliould eppeir on the OUT et 
04 dp iS dPtxe reed el^ufBtv^'tf RBPPnENOB window)* If li Uillghtly out of tolerince (ekout S dU Above or 
’ , Now to|orenc«)pcrfdh)V Action '*P'*iMIBOBPPANBOU6NON>TIUOBADPEPROBPEMB|per»grepl(7*SB)* 

, If H |i well out of epee* peiffom)T*it"0‘\ Reference Chennel Sl^ni) UvBle'fpiregreph 7*B7)> end Teet **C'\ Tert 
, Chenne) Bignel Ifiwli (peregrepk 7*SB); ' 

S* wltlvthe PH Abb vernier knob oentervdi Hi# pliue tree# ehould oppeer et (he center of the 04 ISA it About SO de* 
greee end ehould very e|t))er elde of eero (center of 64 IS A CRT) At liut IB degreei* If thli U rllglRIy out'ofdolerencn 
, ; V\ {m It B degreei) perfoAn teit "P’\ MIBOEPIANEOUS NON^TRAOEADPE PRODPEMB (peregrepli 7^S0}* If It le ^ 

greatly ouboMolerenee, perfomi teit Reference Ohennel BIgnel peve)» (paregreph 7»S7) eno tejt Test 
' ! ’ Channel BIgnel Uveli fperegreph 7^sp), 

/, 3* If boPrtrece|ieppeer After performing Qtepeb'l And b«S» the problem In Uie B407A will probably be covered In 
f I i Test '‘P‘'MlAMlleneoueNon*TriceAblB Problem# (perigTeph7>S0)* r 

7*3S* Ttte ‘*A**.teltA can be performed with the B407 A pheM>lockid or Unlocked* ' 

A ^ ForthenA"U#U>BetBflOlAeafi)llowit : ' . . 

'ir,T' -' ^ - SWEEP *. * ; * * * * ■* ■* * * * :FOLl ■ ■ , ' : 

‘ range* * * *.* * * * * * * * miomh* ' 

‘ A* lOVoHagtmidOKmtorfVTO}^ 

' ' Perctlppont Meuure Die VolUge Tuned OtclllAtorempliner output level at connector marked (VTO OUT)., It 

should be f 6 dBm i3 do* " ' 

’( ProcedUret Bet the ipectrum enelym frequency knob forSOO MHeontlie center frequency MHz window* Connect 
■ , i A DNC cable to the RF INPUT of the ipeothim nnilyier end the oUter end to the *T^ connector* (Bee Fig' 

; ; ' , ure 7*SA for conitmcllon of A '♦T***)OI#conn»ctl)je violet cable from tlie male BMC connector marked VTO IN , , 

' . onihe ABmeeter board* CkmnecttlieipeetrumenAlyear to the violet cable female BMC connector faee Figure 7»3H)* 
i , , vrill ahdw a awept llgnal (see Figure ftSl)* The amplitude level at SOO MHa thould be 'fB dBm 1 3 dB* The amplh 

tude level of UieaWeptalgnal ehould no I fall off more than 3 dB over 5 horizontal dlvltlona (or 100 MRa)* 

b* . Af^PhoietocAOic/ffaforfFtO) 1 , 

Peecriptlom Meuure the phase lock oeclltator output llgnal level At connector marked (PLO OUT)| It should be 
. ' -l3dBmik3dB* 

; , ’ V I Proceduret' Bet (pelpactrUmanBlyeer frequency knob for SOO MHa* Disconnect the blue cable from the male BMC 
connector marked PLO IN on the A6 master board* Connect the sliectnim analyzer to the blue cable female BMC 
, ' V V . connector which was removed fram PtO IN (see Figure 7»2J)* Measure the single frequency output of the Phase 
‘ Lock Oscillator (PLO)) see Figure 7»3K> It should be rI3 dBm ^ 3 dB* (To adjust the amplitude level of this ' 

* slgnal*there1sastarvatUercsistorAl4R47wltlr value limits of Blin to Ikn* As the resistance of A14R47 Is 

7*33* If the B40TA w|lj not phasedock, do the following! j ' 

' a* )tecdnnect blue cable to male BMO connector marked PLO IN (see Figure 7>SJ)* 



b* Connect the digital voltmeter to Pin C (right next to the blue jumpe^wlre on. the bottom'of the AG master board, 
marked PLO TUN) (see Figure 7>SO). Make sure there la |i dc search voltage searching from H to >“18 volts dc* 
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Procedure (Pose 12 o/23) (B/VUTA}\ 



• • ■ 




+BdDm 



MOMHi ^ 
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EHEQUENOV t 



100 MHi 



Pigun 7'S!, Suitpt Stgnot fnt(h 300 mU CtnUr Fr«flU<rtiy 



. i u L - 




-|3dBi»i 



200 MKt CENTER FREQUENCY 



Ftfurt 7'2K, P/i(ue>Loeft Oiellhtor Signal ^ 



Modi?| BdOTA 



; . - . ” r --I'--- r -- -F-* T’-^ r;|uu« lock. (On the top of the 6407A 



d. Whenii 



Becadie the alUg 

onn. ' 



• Irwlmment. If the 



•% > Jnftmment ^ locM. allow the B407A to warn up 

■ ' Md - ^°’^*** >°®>« »»>'* P^O TUN VolUgc ft 
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Repair Procedure (Page IS of 23) (EJVtATA) 
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ncpatr Procedure (Posa hf qf2S) (BHIUTA} 

. I Non- 

i, • • I,' ^ 

‘ IftlfeB^oyAUMiismtdfnepitnfnemfronmfUal 

ItfnpentumoboDtorbttlowthemrnwInniltdfOO'* 

-j' \ ’ toC0'*F(3!i^ to 1(^0), filloiiHttlml ont hour uxinn^ ^ 

^ Up In ilie «xtnm mvtmment in whieh th fnttnment 

iuffi be uted btfon perfomtng ponsroph ?>S3f tttp d, ' 

Cr To «niur» tl)Pt U)# PIO boird ti loalwd onlli# corract frtijU«nBy» otUnd Ihv cabla leimtl) lo Hit Unt i?h««n#l dlwot 
Input 4 to B Inchti longer ihin Die oible to ili»,»firpnc* channit dlraot Input (uu cable Ufl52*Q0004)» Bet Ilia 
BBOIA SWEEP to FULIi, t|ie phaae tmoa ihould fall oft dnaUcally' fate Figure 7»2t), If Uta pliaie trace ihlfU upward 
(see Rgure 7»2M), the PLO It locked on Die wrong frequency > (To correct, repeat Step d above,) Tlien apply a intall 
amolint of glue (tuclt ai Pope), while itlll watching Ihe P):,0 TUN volUge, to that the tlug doee not tllp, 
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OB-107^90038 ’ Model 84l)7A 

> V Hcpoir ProcedmfPagc 16 o/23) (kRH.4TA) 

/►H AtBLDM)Oio(llMor»Mlx«r|LO) • , 

D«KHptlon{ Mouure Ui« )oca) o&dllator output isiBna) level at cohnectof’ mukod (LO OUT TO ALO) ( It should be' -35 dBm 

i3dB,.^ i, . 1 

- ‘ proceduwt‘ sift tli# spectwm nnelyier FnEQUENCY knob for 378 kHz on CENTER FREQUENCY MHz window end 
' ' ' the LOO REF LEVEL to 'MO dB. Disconnect the yellovv cable golni Dom LO OllT to ALO to Lp IN from the male 
SMO connector marked LO OUT TO ALO on the bottom of the AO master board* Connect the spectrum anlayzcr to , 
the m>|e SMO connector marked LO OUT TO ALC on the AO board (see Fif{Ut« 7>2N)* The output should be a swept 
' sign*! sweeping Dorn the 27B kHz main signal* The output at 27B kHz should be -36 dDtn i 3 dD and should not fall 
i below, "“40 dBm over 6 horizontal divisions (or 100 MHz (see Figure 7'2P)* ' ' 

■ , ' • I / I : , ^ ■ ■ ' ■ ^ 

, ' ;7"2IS,; A13Autom!iticLB^^^^ > 

> Deecrlptloni 'Measure tlie automatic leyd control output signal at connector marked (LO TO CONV); It should be 0 dBm 
i'8dB, ' 






.iA 



Procedures Disconnect the yellow'cable going Dom LO TO CONV to the A4 Test converter board from the male SMC 



'1 1 



copnector marked LO (YEL). Set tlip FREQUENCY knob on the spectrum analyzer for 27B KHz* Connect , the spectrum 
anuyzer to the yellow cable female SMO connector that was disconnected (see Figure 7"2Q)* The spectrum analyzer should 
show a svvept display as showrt In Figure 7»2R* The output level Bt,27B kHz should be 0 dBm 1 3 dB and should not fall 
mors than 3 dB over 5 horizontal dlyisioni (100 MHz)* Repeat the above procedure for yellow cable to the A3 reference 
ronyerter board* The output of the ALO AMP board can b« adjusted by A13R27 on the top of the B407A (see Figure 7>’2E)* 
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Figure 7-2P, Local Oselilaior Signal 
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7"26* , -D'' Test When the 84D7A PhM‘Loc|t Loop It Unlocked (If the 8407A Is Phase'locked, go to paragraph 7"27 and ' \ 
disregard paragraph 7-26)* , / - ‘ > ' 

The Test given In paragraph 7>27 must be performed differently /when the 8407A Is not phase4ocked* First* set the 
) 8601A SWEEP to Symetrical (SYM) and the FREQUENCY to 2 MHz* , 

On the 6407A set both the 10 dB and 1 dB DISPlAy REIHBRENCB siideir switches for zero (the top of the DISPLAY REF/' 
r ERENOE vrindow)* and the reference channel level adjust (RE?\OHAN LEVEL ADJ) at the bottom* Disconnect the BNC, 
cable Including the t*T*^ connector from the spectrum analyzer ahd connect It to the A i^annel of the oscilloscope* ' ' 

...'Perform the theasurements In pangraph 7>27 **B*^ Test (REFERENCE CHANNEL SIGNAL LEVELS), Ignoring the noU' 

‘ ttohs concerning phase* The amplitude levels will be about the same^ but when viewing these waveforms^ the^ will appear 



I . , 


















' • 




iM! ■ 



|j;' 



' . '08407r90038 ■ V 



Rfifialr Proct!iiut6(hs<f IH t\f2S) fEHHATA)^ 






W;v; 






v-'v' ; •' ' ; . i. 







>0dDm 



27BI(H* 

CENTen 

FBBpUENCV' 






Ftgurc 7*2/?. Xlitomatle ItUfl Control AmpI, Output 
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r ’ V I'M B b)ur> t1)t unit^lltuds Isvd of thu vignils ti Vilrying'io fut that It catiMt thta blurrlnB affeet and It may b« dirncult to 
- t trigi«r thf icon# (80 ad|uit tht ocop# TJUOOBIIINO to obtain tba Nat wawform on Ui» diaplay of Ihi icop*), Tim maxl» 

■ V mum, itnplltud# liyil of Ibeao fluctUBllni Wivefoama la tlm aolua) ilgnal liyal of ataga, Tht atagi vnHkbaxhlblta a vaty 
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; ) ;7‘27> ''B''Tiit (RifikflN Cjiapnal Slgnil Havali) 
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au TTiaNfapinca cbflrtrtaf portwrtar 6o«nd 

Dtictipilont Maaauin rafarahca cij'innal cbnvartar board aignal lev«l batWtah tba GRAy^VIOfiET cBblt from Afl 
7 , and lha BMC connactor markad IF (ORA/VIO) on tba aluminum convtrtar caating (300 mV i BO mV p-palna^ 
waVia IBbdai^aai 30 dagraaaoutotpbaaa)» i 

7 I^Mdurtt SatBOOiASWBBP to Symatrlcal (6YM) and iha FREQUENCY to 2,MHa* On tba 8407Aa8tbotb 
V tba 10 dD and 1 dD DISPLAY REFERENCE alldarawitcbaa for taro (tba top of tba DISPLAY REFERENCE 
’ w)ndow)j and tba rafaranct cbannal layal adjuat (REF CHAN tEVBB ADJ) at tba bottom, placonnect tba DNC 
dbla Including tba "T'* connactor from tba apactrum analyzar and connact It to tba A cbannal of tba oacllloicopa/ ‘ 
Sat tba otcillolkopa to trtggar on tbc D chaiinal (which la tba RafeNnca Cbannal IF) and display tba A Channel 
(tba aignal baing maaiured). To do thlaon the HP IBO A acopa with 1802A/I020AFlug*lnatacttha DISPLAY 
I’ switch to ALT B. Tb* oadlloacopa will remain aat th la way , for the remainder of tba ‘'B'* Tiati (Rafarenca 
‘ : Channel Signal Uvala), Ihiart the connactor Ntween the ORAY^VIOLET cable from A3 at the rtar of the 

' tvfaranca channel convartar board catling and the mala SMC connector marked IF (ORA/VIO) on the con^ 

, verier casting. Tba oUtpUt level ahould N 300 mV t BO mV paak.to.paak alnewave and 160 dagreea i30 degreea 
^ . duLoLphaae wills Rafarenca Cbanny I IF. If tba converter board output Is bad. N aura to check the A13 ALC 

' ampUflar output to the Raferenca Cbannal Converter Board A3 (sea paragraph 7»2R). < ' 

■7. .... y : ■ . . ' , ■ - ■ _ . ; . r; ■ 7 . 1 ; . _ ^ ^ ■ . , _ . 

h, litftnnetAOOamptlfUritghtdliuel ' 

■ 7 1. . 7, 7/7' 7 ■’ ■ '■ • ' I ' 

Deamiptloni Measure rafarenca ACC amplifier signal level Ntween the Qray>BIUe cable from All and the SMC 
connactor marked INPUT (BLUE) on the top of the A2AI PHASE VERNIER can (3V p*p sinawave In phase); 

1 Procadurat Ramova the two aemvra on the top rail on lha Ront of the S407 A and let the fTyiit panel swing down 

(see Figure 7'2B), Insert the "T** wnnector (see Figure 7»2A) Ntween the OIiAY>BLUB Cjible from All Reference 

7 ■ . 7:7,7 ■ ■ ■ 7. '■ ■ 7 ' , '' ' X . : ’■ ' , j ■ 

7, - 7 '7 -I ■ ■ ' . \ : V F , ^ • • , , - - ) • ; • , ■ ^ 
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^epoit^ Procedure (Page 19 ^ 2S) (E^PA TA) 
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Oliinnfi) AOO ’Awplinur Md Mi« niilo'SMO corjmetor mukot) )NrJT>mi4UB) oh t)i# ASAl Phw* V«hilar, 
41tt alinal la^tl iliouM b« 9V i- 0>SV p>p lihawave and k lO dtgnai lo phu« with tlin R«r;rdnw ohannol 

' ^ . '■> ■ , Y , ^ ' o 

' :,Y ; -NOTE ■ ^ 

lfthoulf)UtpptheAJin«fmnceAOOAfnp}l/terl$etryfoiuornotpment 
^ i alalttehtchih«oufputettheA8TedAOOAwpliper($«ef}amenph 7^S8p 
' lfthtT»tAQCAfupliperl«\it!l$elfrtghtfthepnblmhlftthlUifennc« ^ 

'ClmnefAOOAmptlpen/ftltntsnolaUjitrettAOOAeipUfterliahobodt 
tht (mbit 1$ probably the AOaPSSPOAOKI>ocid(AlO), ) 
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<?► Phm Vmftr Output leutl 
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D«ichplloi)t M«iuyh» jilt Pliu* Output Uv«l (3V p-p ilnawttVe to ph»M)/ 

Pifbctdhih)t Initrt Hit *T* coimt ctoir IxtwttR Uit OHAV»ORBEN ctbit from A12 Rtftniico IB &andpt''« FItUir and 
the malt BMO conneeloir matked OUTPUT (ORN) hrom A2AI Phaat V«niler> Tlit output leyil ahoii*^ b< 0V iO,S 
p-pilniwavtahd jSOdegteeBjnphau'wUliReftitnctChahtitllF^ ' 



2V 



;* I 



’ ' d, RiAenshce Chaflnel Jkpdputt fitter Outputs fAJS DPf ftIferJ Teit I, 



L. 



Dmijptlont Mtuurt ttii IP Rtfartncc Output of the A12 Dandpait FllUr Bhani (1»3V p*p alnewavt In pliau); 




htjcedumi Connect the "T** connector to the niale SMO Dandptu Filler Connector A12J4 (No Mirklnga) on the top 
of the B407A (iM Figure 7»2B)» Ttie output ahoutd he 1,3 volte it 0,2V p>p alneWave and i 30 degrees In phase with 
the Reference Channel IF, ’ 

: ^ . ,V . ; . : . ' . , 

Insert tlie »'T'* conpector between the ORAV^BtUE cable from rear panel of the B407A and the A12 REP IF Bandpass 
Filter male, BMO conngitor A12i3 marked BLU on top of the A12 board cover, The output level should also be 
1,3 1 0,2V p’p slniwave and In phase 1 30 degmi with the Reference ChannM IF, ' 

■ i'- ' ; . ''s' I.,'-' ' .. ‘ I). s' ■■ I ' 

WemeeC/mniHkndpea fllteiiOutputs f A J2fipf Fitter) Tuts, > * 

bescfiptlont Measure the Reference bhahnci signal to the 3412A (2,7V prp alnewavft In phase), 

’ V- ' : si ‘ - • ■ ';si '1 ' ' Y ■ ' • 

Procedure^ Insert ,lhe between th* ORAY^VIOLET cable fr»?m JU used to connect the display ptug>lns to the 
B407A and (he mole SMO connector, A12J2 marked VIO on ti*p ur the .U2 board cover, The output level 
should be 2,7V 1 0,2V P’p stnewaye and In phase i 30 degrees W'th the Reference Channel IF, 



Messu re this same signal as above but this time connect the *T* connector t^ithe male SMC connector marked BLK on 
top of the A12 board ^ivilr. The output level ahoutd be 2,7V ± 0,2V p*p alnewave and In phase dt 30 degrees with the Rcfer> 
Y ence Ohinnel IF, , >> 

. 1 .' ^ 's ;■ .Y-Y'-'i-'i 

7'2B, Tilts Twt Chinha) signal Lfveli 

■ ■ ■' ■' . ' ' ' . .'y ' ■ I ' V . ' 

; Deacdptlom Measure Test Channel Converter Board A4 Signil Levels (2,6V i 0,7 V p>p atnewave IBO degrees \t*30 degrees 
^ ' out of phase), ' Y ^ ■’ . 




. i . . . , j t 

Procedure t Set B601 A SWEEP to Symetrlca) (SYM| and the FREQUENCY to 2 MHz, On the 6407 A set both the 10 dB and 
1 dB DISPLAY REFERENCE allder iwltchis for zero (the lop of, the DISPLAY REFERENCE Window), and the reference 
channel level ad|ust (REF CHAN LEVEL ADJ) at the bottom. Disconnect the BNC able Including the connector 
flrom the spectrum anilyzer and connect It to the A chiume| of the oscilloscope, Set the oscilloscope to trigger on the B 
channil (referance channel IF) and display the A chiumtl (the signal being measured), To do |hti on an HP IBOA scope, 
and 1B02A/IB20A plugdns, set the DISPLAY switch to ALT B, The oscilloscope will remain set, up this way for the remain* 
det of the Test Chianel Signal Level Tests, >/: n ^ , Y | 

Iniert the *T’ connector which Is now connected to toe A Channel of tire acooe bolwgen Ipe ORAV‘RED cable and the 
rnale EMC i^nnector marked IF (ORA/RED), This connector la loated at toe rear of the A4 Test Channel Converter Boar 
i casting, The signal level ihoulci be 2,6V i,7V p*p sinewave and IBO degrees t30 degrees out of phase With the Referehce,. 
Channel IF, If the converter board output Is bad, be sure to check the ALO Amplifier output to the test converter board 
(see pangraph7*26), . Y .''j- -VY' '' ^ ■■ : 

y: Y-; ' 'Y; ' y;'' ‘'Y; -y^ ' ' y, . , , 
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i , /iepofrProc<*(/ut^ fPo8f^30o/2S)fEJiMT>^)‘\ ? . , ' 

! TtitAti'o Ampl/fitr output Uotl ’ ■ ' ’■ n, ' ■ \ ,;. • ' ''■■ili.- , 

I ■ !'' :i' ‘ ■•■'':■ ■ ’ - , ' ' I ‘ , ■'■*■'!'■' '■ : ' / ‘ ■ y :i 

-a ' D««crit)ilbm Mwurt l))t AB T»U A'OC Abiplin«r output Iwl (460 mV i 60 mV p-p #liiow»v# J80 dflgwcd out | 

, ' ' otphtiw). ■ 






; \ 



I, 



■if'i 



■ ■ i'', 



I ■ I ■ : 

.1 ' ' 'I 



) ' 



ProodUrtt lnMtttln'T' coiinMtorbfllWdantlmaitAYMblirllociUd on Ui* bottom of l)i« 8407 Al^imilt))^,' ; 

,, m»l* BMC connwtor mirkdd OUTPUT TO IP ATTENon'tbr AC miiUtboiri, Mowum t)i» dlgiml Uwl, It I , ; ^ 
thould b« 460 i 60 mV p-p iln«wiv» ibd l BO d#g««» i 30 d«Bn<i out of pliwe wUb Ui» lUfortnce Cb»nn«) IF^ ,^v i.., ,■ 

ft ip^ffdpuoto^ ! 

; DdMlrtptlont Mimuk tim IF AtUnualor Output ltv«) of A7, (7.6V p>p * O.B VolU In pliw) 

Prootdulret Utmovt th# two icnwd on tim top«frbht hdl of thd 6407 A (##* FIgur* 7*2D) ind let the ftont pinel iwjmi 
open. Ineert the ‘T^ connector between the aitAy^onANOB able from A7 IF AtUnuator Hoard and the male BMC 
connictoir morkad iNPUT/OUN on the A2AI (1 dD AtUnuator and Vernier). The waveform tliat appein ehoUld look 
like that In Figure jr.2B, wl)h peik»to>peak amplitude of 7.6 volte it O.B yolU and be In pboee ± 30 degrees with tim 

• 'M I 

d. Ampl/hicfeVarn/erOMtpilf 

^ Des^^^ Measure the Amplitude Vernier output Uvil from A2A2, (4.3V p>p In phase). . 

K ' > Proadumt WItIr the front panel of the 8407 A lUll down, Inwrt the "T’* connection between the OUAV^VELLOW 
' able from A9 (T^it IF DPF Board) end the mole BMC connector marked OUTPUT/ (YEt). Th* wauform displayed 
' t on the scope should look like Figure 7>2T, with a peak>to<peak amplitude of 4.3 volU it 0.4 volU In phase it 30 degrees 
:'\dthtlwIUf*rence Channel I^^^ r i > :jr 

^ ft ; ' TVsf ' / , * 



I \ 



■' ! " ^ 



|3 : ^ v' , ^ l>iM^ptlonr Measure the Test Channel lUndpou^F^ ^ ' 

f ’ I i; ! , • • • ! . . V B407 A, Insert the '*T‘* connector between Uio OR AY^RBD able from Jll display - 

' ; p|yg.|n^^M^ the mole BMC connector marked (RED) on. to j) of the A0 TEST IF, BP F Board cover (see , 

' ' Figure, 7»2B). Meuure this signal level on th* ecope (which Is the IF Test Output), It should be 2 i 0,2V p*sk»to« 

: t ; peak and In p^^ . 
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On the lop of the 0407 A, Insert the ^‘T“ connector between the ORAY^YBLLOW able from J7 on Die Rear Panel 
of t)te 6407A and the mole SMO connector, marked (YEL) on top of Die AB Board cover (set Figure 7'2E).' This 
signal Is also the IF Test (ume u the 8407A rear pa** dNO) oUtpUt, end should also be 2V t U.2V pf o^io m 
phase ± 30 degrws vrith thf Rsferena Cbonntl IF. V , 
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7.6 VOLTS t0,B VOLTS 
PEAKWEAK 
IN PHASE WITH * 

THE I.P. REFERENCE 



Figure 7“2S, /P Attenuator Output fVautform 



.Model, B407A ! 
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Hepoir Proctfdurfi (Pa)i<f I of 23) (PPMTA) 
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4»J VOLTS i0*< VOLTS 
PBAK‘TO'f>BAK , 

IN phase WITH 
THS FHEFEHENOE 



^ ’ Flgun 7>ip,< AmpiltU(ie Vernier i 

y.) -■ ,1 . V 1 - : ■ rjj , - ' 1 ■ ’ ■ ' ,' ■ 

;,/ A, 7Vi(C/io«W/VioicS(Wel». , ^ 

I V, DeiiHplioni Meuun OieTMtOhMiii'elPItUfi StinitsBtAOt'ttZy pf'lnphau)) > 

M;: , yL ' \ 

V . I Proc*du«t IrjMrt 0)c "T"* cpmi»cloirbBhve#h Ih# OBAY>pRAMaE;ciblf from JU m«r pui«l dliplfiy p|H|.|n eop» 

yt , X ntetor end Ibt will BMC copmctolr mwlwd (ORN) or) top ot lhe A® tEST IF fiPFRoird C3oyiif>/nit output 

' ^ t(Vc| sbouldbe<l,2volUiO>3yo|Up>p »ndlt)p))BM i 30 ii«|me wlththt R«r«lonctbMiini)BitF>,/ — 




: j M»iuur* Ibis ilgMl l*v«l aiiln by Ibierting ihe ‘*T>Mbto Uit corinictdr mwkwl iVHT Frwb) iho top of A9^ Tire tlBuil 

n ‘ |evelihouldidiob«4>2ViO,aVpf rmd|)ip)ui»d30d«|rHi'w|lhtbtRef*r*ncta)«rtbillF* , 

W-'d . ' ^ : ' , , '■ ■ ^ ■ 

vT ;lf ' By perfo./ning lh« following t«U,8Ubtl» problBrni with tb« 8407Acin t« d«ttct«d end dligno««d;* 



1111# equipnwrrt sbould bt f«t up u ihown In tbe *'lnlt|il B«tup** MoUori eL ti» b«|lnnlni of thli R«p»lr Proceduw Molior) 
1 3 ‘ (tM p»ngMph 7*16^ lTb»« U no nttd for tb» «p««trum BWlywr for 'ftite,) Alw, bt ilire th* pnllmlnwy t«U h»yt 

b««n compl«ted> tbit U, thi pow«r»upp|y liu b#«n checked, the Pbue t^otk Loop |» locked (see pingnph 7»18), md tlie 
‘r Amplitude ind Pbiw twees hive been lociUd md ire being dUpUyed on the CRT of the B4X2A, (Bet the 04 12A PHASE 
y y ( DEO/DIViwItch to 1»0 md the AMPL DB/DIV switch to 0,26, Bet the 8001 A to higb bmd, l-llO MHrund FULL 



SWEEP, 



yi, , 












I, ; At my point In the Uiti (wheb there It i proper Input to the 8407A),ihe Amplitude; Tnde ertcurslon should 
not exceed one^dlvlslon (0,26 dB) md the Phise Trice iXcur|ton'ihiilTnot exceed five divisions (or 6 degrees). 



'df'-yd. 






m 



b, Increise the Input to the B407A from, -10 dBm to -B dBm by operiting the OUTPUT LEVEL VERNIER knob on 
the 6601 A (turn knob until 2 dB bit ,bein idded to the Inttlit wfiding of the OUTPUT LEVEL meter), The implh 

y tude triM should not ehiR mote thin 0,4 dlvU|ons md the UNOAL *;)np jthou|d remain off, 

c, ‘ Decteise the Input level to the 8407A from —10 dBm to — 40 dlBm, In 10 dB itcps uitng the OUTPUT LEVEL ^ 

switch on the B601A. The amplitude trice should pot shift more thm 1 dlvltlon (0,26 dR) per 10 dB sUp and the 
Phase Lock )(Mp mutt remain locked. Using the OUTPUT LEVEL VERNIER, decrease the Input level to the B407A 
from -40 dBm to -45 dBm (subtract d dB from the'OUTPUT LEVEL meter). Again, the amplitude trace should 
: not shift more thm 1 additional dlvUlo^ (0,26 dB) md the Phase Lock Loop must remain locked. 
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Moilol S't07A 



nupalr Promlm (Pm t^m f^niUTA} 



i i Now on ili» B407A) twiuli (li> IlBr OliAN AD3 iwlUli to t)i« to)) |>oiltloiu tltii DISPLAY DDr'^liNOIS 

1.0 dO itidu iwiicjt to 30 dl) (m'mn on tl;r DISPLAY IIDPDUENOD window), und tin 1 dD DISPLAY llErEHENOlIV 
iHd 0 iwttcli l)«tw<in i dl) «nd 0 dll, LocaU th> aniplltudt trao« by •xinoliInBtlw 1 dll DISPLAY HEPEHENOE iwitoh 
•rid tl)» VBHNIEEknob 10 tint til# BmplltudB lnu» lidliplayad on tli» OETof ill# B4nA» Alio ox«rttw 
Dl# PHASE VEENIEE knob 10 till PbiMtnco ip)i«niii on th# S<tl3A wlitntb# SOOU output U d»er««Md» 

' ^ ^ 'I . 

#/ Ptrform il#pi •, b, #nd e of tlili tut wlUi tb# MOiA "IIIQII** and “LOWV bindi {witb tb# SWEEP iwitob (n Ui# 

1-UO MIU poilttori, tli«n In III# 0, Ml Mil* poiltlon)* Not# tint th# riiBi# Lock Loop muit hiinpln lookad dur» 

’ log Ml# ‘'Hlgb^^ and *^Low** band UiUt 



r 



V. 



..I 



L ^ Cbmig# #qu)pni#nt wttini^ IVoni INITIAL SET-UP (m iliown In p#r»'gr»pb 7»10) •• follows 

; ^ ^ ■ 

V' OUTPUT LEVEL Switflb & VBENIBIt , , , Adluit for-SO dSm Input to tlic B407A r*#ttlng of-30 dSm 
I on OUTPUT LEVEL iwttcIvindH dBm r*#dlng on OUTPUT 

, , ' ■ LEVEL m#t#r) 

I sWBEPl#v#r'» ; > , » , > . , * , ► tosYM 

' FIlEQUENCYknob^ ► , , ♦ > s , toBOMIk 



- ' MODE S.' , 

- ' AMPLbB/DiV > , * 

B407A ^: r > _ 

■ /.. HEP OMAN LEVEL ADJ 



} i 



> ! ►. 



^ i > • » 

► V • • > 






. AMPL ^ 

> To tbs 10 poililon (or alb u required)' ' 

» CENTER poiltlon 





> Tb*foltowtngt#iUche«klh#B407ARonlp«n«|iwtU:bAl,th#IPAlUniuiorBo»rdA7indtb#r#l«ted'connectlone, ' 

' g. Bst Ml# 8407A DISPLAY REPERENOB 10 dB illde ewitch forOdBendadjuitth# AMPL VERNIER ind DISPLAY RBF»j 
,V ERENOE 1 dBetId# twIUb lo Uiitihs imptltud# trace on tb# B412A li on the top line of the B412A'i ORT» Nowewttcb 
>, • ; tb# DISPLAY REFERENCE 10 dBiwitch lo 80 dB (bottom poiltlonL On tbe BU2Aid)uit lb# AMPL OAL (LOW 

LEVEL) #c«w»o tbit th#»mplltude tract lion lb# bottom lln# of tb#B4l8A*iORT> Then rewt til# DISPLAY ' : 
:/' ,'r;- REFERBNCE-to os; ' ■ v ' i ' 

b, Exerclw tb# B40TA*i DISPLAY REFERENCE 10 dB iwUcb to Iniuw tint tb# tree# ililfli l dlvlitbn per 10 dB Item 

b , Sit tbe 8407 A^I DISPLAY REFERENCE 10 dBiwltclut 40 dBontli# DISPLAY ItBFERBNCE window^ Switcb llie 
8412A'i AMPL'DB/DIV to 2.B, Extrelie the DISPLAY REFERENCE I dB iwitch and eniur* that Uie amplitude 
, trace abiruOAdtVIilon perl dBitep, 

I ^ ‘ , -''S- ' ' ' ' ■ r- V ■ ' I . ■ ' , ' 

' L NolraandCroM^alkTeiit, , ' 

Switch the 84l2A^a AMPL DB/DIV iwitch to 10 tlien repeat ilep *VUbove, 

S: , Switch the aeoiA^i SWEEP iwltcb to FULL and OUTPUT LEVEL iwltcb to 0 dBm (or -10 dBm Input to the 8407AL 
, , Switch the 8407 A'l REP CH LEVEL AD<IiWltcb to the bottom poiUlon> i 

Now remove the RP Input to the TEST channel of the 8407A. The amplitude trace ihould (at my point on the 
, ; ) I trace) be at leait 6 J divliloni below the top line on the B412A CRT (or H17 dBm), 





i'v' 






r ^ ^ Hfpair Pmhtrc(PaH<f^^ 

Xi, fiOJ^UTION3 TO l»nOlJLI2MS l-'OUNU DUrtlNO THE "))’► TEST’S AllE GIVEN DEEOW* 



OB'IOT^DOOSB 



ft! If il)it liiilmmint will Dot pAM MflUoii "»'* i)f Uioittt UiUi Rttittut A4R57 (nnoin Id >l,aKn)| tl)|R mny ro|v» thf 
proW*m^ 1 , 

Br In RUpR **l)" Ilirough "a'*t If Dia tracaR Bo not Rl)lft (or iraok)t It Ir probably Uia inalclioB Rat of Dual 7'ntiiRlRlorR 
(An04 ami QBt »bB ABQ<I and Q5)» Plnttry IntarchaitHlngUia dual IraniiRlonon UtaTaRl AGO ABhoaitl and 
tba HEP AGO All board* UapaURo UiIr Rat of matcliad Dual TranRlRiohi ara matcliad at tlia factory and mURt ba 
ordarad* It Ir adviRad A0Q3 and AB 90 and AllQS and AllOO ba oloaaly looked at and replaced to aae If tlda wilt \ 
cure your traokini problem* befora urdarlni a inatcbid Ret of Dual TrBJiR|RtorR^(partiiunibarOB407>B0004)» If 
i during RtapR'*b***'*o’* and '*d'*U)aPliBia Lock loop untocki*tlie problem li probably the PbaRa UckORclIlator I 

> Hoard (PbO A14)« After cheeking paragrapliR 7»23* atep b and 7»30* atepa a piroug)) e of tlrla llepalr Procedure 
V Ito enaure tire PEO board U property adjuiled)* (lie PLO board alrould probably ba replaced aR It would probably 
bamorepractlcal to order a PEG board (HP Part Number 004084)0107) Ilian to attempt to repair It* ' ' 

0 . If during atepR "b'* and ’*c'^(the **111011'^ band tealR)* Uie'amplltude trace eacUnton It out>oMo|eranoe (by a few 
tantliR of adlvlalon)* adjuet A3E2 and/or A4E3* If Uie Phaae Trace Brtcurilon li ouNMolerance (by abouta divb 
Rlon)*ad|URt ABEl and/or A4EI* i 

d* If during Rtep,**e** (tow Hand Teita)* (lie phtM or amplitude or phaae trace, aKcunlon li out of ipeo* try adjiiatlng 
A13H37* (licHiheck paragraph 7»35 to enaure tire automatic level control aihpllnerAl3 la atm witliln tolerance*) 

Next* try exchanging tire mixer (10614D) on the Teat Converter board (A<i) and lilt one on the Reference Com 
) verier board (A3)* ' v • 

1 If the above wljuttmentB (c and dji will nyteompenaaU for the trace erfcuriton and It |c determined that the trouble 
litlie'TcRt and/or Reference Oonverter board(a)* It It adviaed that both boat^ be replaced* (Doardt are available on . - 
, ' the HP Exchange Program* Part NumberOB4074)010l*) Th)a la advlted becaUte A3Ql*A3Q3* A3()3* A3Q8* AQ^IO, 

A3QII* and A4Qli A493* A'I9^/A^9P» MQld) A4QII* and both 10B14H*I are all factory aelecled for adjuitment 
vof trace excuralon and large numbert of iill the above are generally required to aelect from* However* Teata '*A^^ ' 

, (V'^0, PtO* LO MIXER AND ALO AMp)*Teit "07 (Reference Channel Signal level) and TeaU "C" (Teat Channel 
Signal UvelR) Rhould be carefully performed before determining the conyerterboardt are bad* ' 

e* For Nolae and CroRi.Taih be turt to check the power aupply ripple* A17UI AND/OR A17U3 often cauie PoWer Supply 
Nolte* (Paragraph 7>IB* Power Supply* tett a* b* and 0 )* then carefully perform TetU "A*^ (VTO* PIO, 10 MIXER, 
i AlC)* Teaf'D" (Reference Channel Signal leveU) and Tett "C" (Teat Channel Signal leveli), Watching tha tignal 
' ' and wave forma clocely* ' 

r* The amplitude trace ccntarlng can he adjuitcd by leleottngitar value retltton AUR24 (ll»lK(Uo lOOKfl) and/or 
,/tBR20 (10.3X0 to 3l*BXn)* * 

g* The phaic trace centeRng een be idjualcd by a Rtar value lelected capacitor on each of the Eeiidpass Filler boarde 
(A9 and A12)* ^ 
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